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John A. Bauscher, Class of ’43 


speaks from experience when he says... 


“United States Steel 
offers first-rate opportunities 
in research and product development 


Joun BAUSCHER graduated from col- 

lege in 1943 with a B.S. degree in 
Metallurgy. After a stint in the Navy, 
he returned to college as a metallurgi- 
cal research assistant. In 1949 he re- 
ceived his M.S. in Metallurgy and 
then came to work at the U.S. Steel 
Applied Research Laboratory. After 
just four and a half years, Mr. 
Bauscher had progressed to Division 
Chief for Sheet Products Develop- 
ment — responsible for the improve- 
ment of present sheet steel products 
and the development of new and im- 
proved types. 

Why did Mr. Bauscher choose U.S. 
Steel? Because, says he, “U.S. Steel 
produces such a great diversity of 
products and maintains such a thor- 
ough research program on all its prod- 
ucts — not only theoretical research, 
but also applied research or product 
development. The graduate engineer 


AMERICAN BRIDGE .. AMERICAN STEEL & WIRE and CYCLONE FENCE 


has unusual latitude in selecting the 
type of products and the type of re- 
search that interest him most. Work is 
done not only on steel, but on many 
raw materials and by-products as well. 

“And,” says Mr. Bauscher, “Oppor- 
tunities at U.S. Steel are better now 
than ever before because of the em- 
phasis on product development and 
the recent expansion of research 
facilities.” 

If you are interested in a challeng- 
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ing and rewarding career with U.S. 
Steel and feel that you can qualify, 
you can get details from your college 
placement director. And we will gladly 
send you a copy of our informative 
booklet, “Paths of Opportunity,” 
which describes U.S. Steel and the 
openings in various scientific fields. 
Just write to United States Steel Cor- 
poration, Personnel Division, Room 
1622, 525 William Penn Place, Pitts- 
burgh 30, Pennsylvania. 


SEE THE UNITED STATES STEEL HOUR. It’s a full hour of top flight 
TV drama, presented every other week by United States Steel. Con- 


sult your local newspaper for time and station. 


UNITED STATES STEEL 


- COLUMBIA-GENEVA STEEL .. CONSOLIDATED WESTERN STEEL .. GERRARD STEEL STRAPPING . . NATIONAL TUBE 


OIL WELL SUPPLY .. TENNESSEE COAL & IRON .. UNITED STATES STEEL PRODUCTS . . UNITED STATES STEEL SUPPLY . . Divisions of UNITED STATES STEEL CORPORATION, PITTSBURGH 


UNITED STATES STEEL HOMES, INC. + UNION SUPPLY COMPANY - 


UNITED STATES STEEL EXPORT COMPANY - 


UNIVERSAL ATLAS CEMENT COMPANY 5-47 





S. S. Marine Dow-Chem, first ship ever built specifically for the transportation of liquid chemicals. 


CHEMICALS GO TO SEA... 


REDUCING FREIGHT COSTS AND BRINGING 
FASTER SERVICE TO MANY DOW CUSTOMERS 


Newest link between Dow’s important Texas Division and 
eastern terminals is the 18,000-ton chemical tanker, 
“Marine Dow-Chem”’. First ship ever designed and built 
to carry chemicals, this huge tanker has a capacity of 
3,500,000 gallons, including special nickel-clad, heated 
tanks that safely carry 73% caustic soda solution. The 
“Marine Dow-Chem” made her maiden voyage in April, 
completing three years in the planning and building of 
the vessel. 

Transportation of Dow chemicals by way of water routes 
did not begin with this new ship. Dow has pioneered in 
this technique of shipment. On any given day, you may 
see a tanker steaming out of Freeport, Texas, steering for 
East Coast terminals; a powerful tug herding its charge of 
barges up the Mississippi to Cincinnati; and a freighter 


leaving California, heading through the Panama Canal 
toward the Atlantic coast. All have one common purpose 
—delivering Dow chemicals by the most convenient, most 
economical routes possible. 

Just as Dow’s research and production are making giant 
steps in the progress of the chemical industry, so Dow’s 
distribution keeps pace through new techniques in trans- 
portation and service. 


Whether you choose research, production or sales, 
you can find a challenging career with Dow. Write 
to Technical Employment Department, THE bow 
CHEMICAL COMPANY, Midland, Michigan or Freeport, 
Texas for the booklet, “Opportunities with The Dou 
Chemical Company” —you'll find it interesting. 





you can depend on DOW CHEMICALS 
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‘ planes are some of America’s 
newest, biggest, best — setting new 
standards for speed, maneuverability, 
reliability. 


Widely separated airframe engineer- 
ing groups developed these record 
makers. Yet each plane has one vital 
feature in common — 

the engines are Pratt & Whitney 

Aircraft’s J-57 turbojets — the most 

powerful production aircraft engines 

in the world! 

Is it any wonder that so many young 
engineering graduates want to work for 
the world’s foremost designer of air- 
craft engines? 


PRATT & WHITNEY 
AIRCRAFT 


Division of United Aircraft Corporation 
East Hartford 8, Connecticut 





This is the steam drum for the first boiler 
in Detroit Edison’s new River Rouge 
Power Plant. The drum is 77 feet long 
and the walls are 6 inches thick. The 
boiler, largest yet built, will produce 
1,700,000 pounds of steam per hour. 


hright Future... vours? 


Today, Detroit Edison is installing the world’s largest boiler. 

Soon the company will install the world’s largest steam turbine-generator. 
In the last ten years Edison has doubled its capacity to produce 
electricity —but it’s not stopping there. 

Opportunity comes with big plans like these. Big plans—bright futures 


for those engineers who create and carry them out. 


Can this be your bright future? See our representative when 


he’s on campus. Stop in at our office, or write... 


THE DETROIT EDISON COMPANY 


2000 Second Avenue, Detroit 26, Michigan 





Editorial: 


A Code of P 


To kill a snake, one cuts off the 
tail close to the ears! Similarly, 
malignant intrusions upon the nor- 
malcy of the engineering profes- 
sion must be spiked at their origin. 
Words on a page are unenticing— 
conversation serves only to pass 
time unless credence is given to 
some of the things said. 

The moot basic question: “Is 
a Code of Professional Ethics desir- 
able?” would net a negative reply 
in an ideal civilization. But in this 
world that we know, there is only 
one answer—‘“It is!” Now, why? 
For the layman, I’d say it was a 
peg on which to hang his faith. 
More professionally, it is a datum 
plane from which all other values 
are defined. 

Disregarding Webster’s definition, 
momentarily let us examine the 
values of things that do—or do not 
—come to mind upon hearing the 
word “ethics.” This is the name 
of some imaginary beacon in whose 
channel we run our working lives; 
a sort of golden rule for moral be- 
havior amongst ourselves. We really 
reflect often enough, “Would 
I want this done unto me?” Until 
the shiny time arrives, this “bea- 
con” must be replaced by a physi- 
cal track. Not extra laws compel- 
ling more phases of our already 
over inhibited existence; but a set 
of guideposts for our daily trans- 
actions. 

People look to philosophers, phy- 
sicians, poets, and lawyers to mold 
the living society. But the func- 
tional physical world, upon which 
the rest depend, the tangible world 
the average citizen sees, is shaped 
by engineers who cannot chance 
clay feet. Sharp practice in any 
form is to be frowned upon by all 
people. 
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The human engineer’s needs for 
food, clothing and shelter are on a 
higher plane because by his own 
labors in education and experience 
he has risen from the mundane. 
His conduct of life should be of 
becoming starry-eyed. The word 
“professional” implies the earning 
of compensation for one’s work. The 
“engineer”, not the “man” assumes 
a social responsibility and moral ob- 
ligation to the world that recog- 
nizes his ability and pays his fees. 
Altruism shouldn’t be a deterrent 
from financial success nor should 
engineering be a stepping stone to 
“an easy buck.” Too many engi- 
neers work too hard and too long 
to be hanged by a stray few. Lex 
populi condemns en masse, and the 
stigma of a fiasco is never gone with 
the night. 

Aristotle called ethics “. . . the 
right and wrong in conduct.” I be- 
lieve “right” is the procedure in 
order for the good of the greatest 
number, while not harming those 
it does not help. “Wrong” then, be- 
comes any deviation from that pro- 
cedure regardless of magnitude. 
Here exists a hairline boundary 
without twilight zone or room for 
rationalization. These seem _posi- 
tive statements but in an argument 
of this nature a definite stand must 
be taken lest the entire effort be- 


come innocuously worthless. 
Ethical 
through correct thinking, which is 


living comes about 
acquired by working for it in con- 
junction with a form of attrition I 
call subtle infiltration. It comes by 
example, practice, observation, and 
by an inner sense of righteousness 
that enables us to live with our- 


selves. 


rofessional Ethics? 


by M. D. MORRIS, C.E. ‘44 


Academically, ethics cannot be 
taught as a subject. It can be de- 
fined and discussed, but no one can 
be caused to believe these things 
merely by sitting with a book and 
a docent for three hours a week. 
Ethics must be given as a natural 
part of our daily lives, to be ab- 
sorbed subconsciously, by subtle 
infiltration, along with the academ- 
ics. One outstanding example of this 
is the Honor System in the Civil 
Engineering School here at Cornell. 
The absence of examination proc- 
tors removes the competitive chal- 
lenge of organized cribbing. On 
signing the pledge, “On my honor 
I have neither given nor received 
aid in the completion of this exam- 
ination,” he also assigns a value 
to his word as a person. 

Violation of this system are re- 
ferred to an Honor Committee com- 
prised entirely of elected students. 
Transgressors are generally dis- 
missed from the school. In unusual 
circumstances an offender is allow- 
ed to continue on probation; a re- 
currence in such cases is an un- 
known item. 

Learning by living, this self-op- 
erating honor code is in fact, not 
an experiment, which builds char- 
acter while serving as a screen for 
the profession. An expelled viola- 
tor often goes on, elsewhere, to pro- 
fit from this experience and become 
a rock of confidence. Or else, by 
this incipient elimination, engineer- 
ing is spared the later chagrin of 
coping with a chronic wayward. 

Knowing that the wisdom and 
philosophical talent within our 
circle has drafted a Code of Pro- 
fessional Ethics which we have 
granted we need, we must also at- 
tach thereto a set of firm, sharp 
teeth. Without the proper defer- 
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GRUMMAN 
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ENGINEERS 


WORK ON NEW YORK’S 
PLAYGROUND 


The Navy’s new supersonic Tiger, de- 
signed and built by Grumman, opens a 
new era for jet fighters. You can get in 
on the beginning, plus working on other 
jet fighters, anti-sub planes, and 
amphibians. Grumman has openings for 
experienced aircraft engineers and re- 
cent engineering graduates. 





e Wing and Fuselage Designers 
e Hydraulic Engineers 
e Stress Analysts 
e Flight Test Engineers 
Send resumes to Engineering Personnel 
Dept.Interviewsat Employment Office. 


GRUMMAN AIRCRAFT ENGINEERING CORFuRATION 
BETHPAGE © LONG ISLAND » NEW YORK 
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ence and trepidation, our code i 
worth nothing. A basis of parti- 
cipation commanding no _ respect 
could so damage the structure it 
should bolster, it might well be- 
come disasterous enough to des- 
troy our professional foundations 
entirely. 

Here vacillation ceases. We must 
elect periodically from our ranks 
a group to keep the strays in—or 
out! We must empower this group 
and abide by its decisions. Much 
as the students uphold their honor 
system, we adult engineers must 
adhere tenaciously to the ideals 
we've set for ourselves. 


In thinking of cause and effect, 
we might ask if our high-geared 
atomic age has so dulled our senses 
that, in our daily lives, we have 
created the need for our code. Have 
we so reversed our values that to 
the next generation an idealist is 
someone “different.” What will his 
grandchildren think? 


No member of the engineering 
profession lives in a vacuum. Un- 
ethical practice is akin to the cold 
germ in the atmosphere; forever 
present, waiting only for the resis- 
tance to ebb low. A bit of the mold 
of life rubs off on everyone. Just 
how much is a function of the indi- 
vidual. This is the quality that 
separates the sheep from the goats 
and engineers from sheer profes- 
sionals. 

Between altruistic idealism and 
the utter materialism of our profes- 
sional world exists an_ ethical 
medium patterned on the code. 
Without some direction, some speci- 
fication for ordinary working con- 
duct, our own mutual trust, and 
the public faith in the builders of 
their world race hand-in-hand down 
the dusty distance to oblivion. 


Truly there should be no need 
for such a code. But our society is 
still quite human and very remotely 
idealistic. Consequently a schedule 
for human behavior for a highly 
specialized category of individuals 
is most in order until such time 
that we can convince ourselves by 
acts, not words, that we have be- 
come Utopian. Until then we must 
be practical; to show human engi- 
neers the way, a Code of Profes- 
sional Ethics is definitely desir- 


able. 





Keeping 
3 million pounds 
on an even keel 


with DENISON 
hydraulic equipment 


EEPING a giant power shovel on 
K an even keel is a tricky job. 
Especially when the machine weighs 
3,000,000 pounds and handles 45 cubic 
yards with one scoop. Denison hydraulic 
equipment does the job dependably 
—and inexpensively. 

With Denison pumps and valves 
controlling the hydraulic levelling jacks 
located at the four corners of the shovel 
base, the giant machine stays level— 
regardless of terrain. 

Denison hydraulic pumps, fluid 
motors and controls power many types 
of machinery—large or small. For 
interesting facts about putting oil hy- 
draulics to work for industry, write us 


SHMPLIFIED SKETCH OF HYDRAULIC CIRCUIT 


(drein lines not shown) 


HYDRAULIC JACK 
worn 


DENISON ENGINEERING COMPANY 
1218 Dublin Road + Columbus 16, Ohio 


Leading Designer and Manufacturer of 
Hydraulic Presses and Components 
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Ball-and-socket joint cast iron pipe for water main crossing river at Newark, Ohio. 


Where installations are planned for long-term 
service to assure low cost per service year, engineers 
rely on cast iron pipe as a dependable and adapt- 
able material. Consequently, it is specified for a 
wide variety of applications, both utility and in- 
dustrial, including water supply, sewerage, fire 
protection, process industries and many forms of 
special construction. Long life and low maintenance 
cost are proved results of the high beam-strength, 
compressive-strength, shock-strength and effective 
resistance to corrosion of cast iron pipe. Cast Iron 
Pipe Research Association, Thos. F. Wolfe, Manag- 


ing Director, 122 So. Michigan Ave., Chicago 3, II. 
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Cast iron water main still functioning in Philadelphia 
after 135 years of service. 
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The Catalytic Cracking 


Process 


by JOHN F. SCHMUTZ, ChemE. ’55 


The main purpose of catalytic 
cracking is to convert products ran- 
ging from naphthas to reduced 
crudes into high value products, 
principally gasoline. Catalytic 
cracking has largely superseded 
thermal cracking as a method of 
upgrading petroleum stocks and 
has made possible the utilization of 
large quantities of low value fuel 
oils which accumulate in crude oil 
processing. 

Most of the cracking processes 
used commercially today have 
come into production since World 
War II. Basically the catalytic 
cracking is the splitting of large 
petroleum molecules in the presence 
of a catalyst. During the cracking a 
significant amount of polymeriza- 
tion of the smaller molecules also oc- 
curs. Products from a typical gas 
oil feed would include gasoline, light 
and heavy catalytic gas oils, bu- 
tanes and butylenes, propanes and 
propylene, ethane and ethylene, 
methane, hydrogen, and coke. Bu- 
tylenes and propylene are polymeri- 
zed and combined with the cracked 
gasoline and straight run gasoline. 
This mixture is further blended 
with such compounds as toluene, 





Night operation of the Othoflow 

Fluid Catalytic Cracker at the 

Toledo, Ohio, refinery of the Pure 
Oil Company. 

M. W. Kellogg Company 
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cumene, and tetraethyl lead which 
further increase the octane number 
of the product. Light gases such as 
methane, ethane, propanes, and bu- 
tanes are used in the manufacture 
of petrochemicals or in various 
other applications in the refinery. 
Coke and tars deposited on the cat- 
alyst during the cracking are burnt 
from the catalyst, providing steam 
for other processes and heat of 
cracking for the catalytic process 
itself. 


Catalytic Cracking 

Catalytic cracking consists essen- 
tially of two steps: the cracking re- 
action and the catalyst regenera- 
tion. In the cracking step, vapor, 
liquid, or a mixture of liquid and 
vapor are brought into contact with 
a hot catalyst causing vaporization 
and splitting of the hydrocarbons. 
The reaction itself is endothermic 
and the heat of reaction is supplied 
by the catalyst. Reaction tempera- 
tures vary from 750 to 950°F; re- 
action pressures vary from 2 to 20 
psi. The severity of cracking is 
largely controlled by the catalyst 
circulation rate and the reactor 
temperature; higher temperatures 
and higher circulation rates lead to 
a greater portion of light gases. 
Combined with the other indepen- 
dent variables such as catalyst to 
oil ratio, liquid feed rate, recycle 
ratio, and catalyst temperature, 
these variables make possible the 
use of wide variety of feed stocks. 


Two of the most widely used cat- 
laysts are natural clay and a mix- 
ture of silica and alumina. The clay 
catlaysts consists of cylindrical pel- 
lets about one quarter of an inch 
long. The silica-alumina catalyst, 
developed by the Socony-Vacuum 
Oil Company, has a small percent- 
age of chromic oxide added to the 
catalyst to improve its regeneration 
characteristics. The catalyst is pro- 
duced in the form of beads ranging 
from 4 mesh to 8 mesh. The catal- 
yst has an activity of 34 by the 
CAT-A method and reaches an 
equilibrium value of 28 to 30. 

The use of liquid feed alone or in 
conjunction with vapor feeds has 
three distinct advantages; (1) heat 
of combustion of the coke is used 
to heat the feed without a preheat- 
er, (2) feed can be drawn directly 
from storage instead of from a feed 
preparation unit, and (3) a vac- 
uum feed preparation unit can be 
used permitting the recovery of a 
larger portion of the heavier frac- 
tions from reduced crude. Since 
many of the heavier fractions in 
the reduced crude cannot be vapor- 
ized at atmospheric pressure with- 
out harmful degradation and coking 
in the heater tubes, these fractions 
must be vaporized at low pressure, 
condensed, and fed as a liquid to 
the cracking unit. 


Catalyst Regeneration 
During the cracking reaction 
coke and heavy tars are deposited 
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on the cracking catalyst. Coke and 
tar deposition is largely a function 
of the reactor operating conditions; 
typical values are 1 to 2 per cent 
of the catalyst weight before regen- 
eration and a few tenths of a per 
cent residue after regeneration. 
This coke and tar has two disad- 
vantages; first, it decreases the ac- 
tivity of the catalyst, and, secondly, 
it increases the breakage of the 
catalyst. With catalyst costing sev- 
eral hundred dollars per ton, catal- 
yst attrition becomes an important 
factor in cracker operation; under 
normal conditions this attrition is 
about 0.3 pounds per barrel of 
charge for a 15,000-barrel-per-day- 
unit or about two tons per stream 
day. 

Coke and tars are removed from 
the catalyst in a regenerator which, 
in effect, is a large reactor through 
which air is blown to burn off the 





residue. Combustion air may be 
fed directly to the regenerator or 
preheated first in a line burner; in 
the line burner propane or some 
other gas is burnt directly in the air 
line. Combustion air is usually at a 
relatively low pressure between 5 
and 10 pounds gauge. Heat evolved 
in the burning of the residues is ab- 
sorbed by the catalyst; this ab- 
sorbed heat eventually provides the 
heat of cracking in the reactor. The 
maximum temperature permissible 
in the regenerator is limited largely 
by the materials of construction 
and design of the regenerator, and 
in newer units is in the neighbor- 
1300°F. Localized hot 
spots can also cause deterioration of 


hoed of 


the catalyst. 

To maintain safe operating tem- 
peratures and control the burning 
rates in the regenerator, sets of 


cooling coils are placed in the re- 
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Flow diagram of Houdriflow catalytic cracking process. 


generator. Water is passed through 
these coils, then flashed in a high- 
pressure steam drum. The high- 
pressure steam may be used to op- 
erate the air blower, pumps, and 
compressors. Low pressure steam 
from the pump and compressor ex- 
hausts is used for purging and seal- 
ing in the reactor. 

Flue gas from the regenerator is 
used to lift the regenerated catalyst 
to the top of the reactor, or it can 
be exhausted directly. Part of the 
flue gas can also be used in the elut- 
riator, a unit on the cracker used to 
separate the fines from the catalyst 
by blowing a stream of gas counter- 
currently to the catalyst. 


Typical Process 


One of the more important cata- 
lytic cracker designs is the Houdri- 
flow, designed by the Houdry Pro- 
cess Corporation. In the Houdri- 
flow units vapor, liquid, or vapor- 
liquid mixtures are charged to the 
reactor where they are contacted 
intimately with the catalyst. Most 
of the catalyst is admitted to the 
cracking zone through an annular 
orifice which surrounds the hydro- 
carbon feed nozzle. The remainder 
of the catalyst enters the cracking 
zone through a series of pipes set 
around the periphery of the reac- 
tor; these pipes maintain the catal- 
yst bed level and control the space 
velocity. Cracked vapors at the 
bottom of the reactor are removed 
through a disengager and sent to a 
synthetic crude tower. The catalyst 
from the bottom of the reactor is 
finally purged with low pressure 
steam to remove most of the re- 
maining hydrocarbons; the steam 
and hydrocarbon mixture joins the 
main product stream. 


The reactor and regenerator are 
combined in one outer shell. Cata- 
lyst from the purge section is passed 
countercurrently to air in the regen- 
erator and coke and tars are re- 
moved from the catalyst. The re- 
generated catalyst flows to the lift 
engaging hopper where it is forced 
to the top of the cracking unit by 
a stream of flue gas and steam 
from the thermocompressor. From 
the lift disengaging hopper at the 
top of the unit, catalyst flows 
through a seal leg to the, reactor 
where it again contacts the charge. 
The purpose of the seal leg at the 
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top of the reactor is to maintain 
reactor pressure. Steam is injected 
into this leg to maintain the seal 
and prevent hydrocarbons from 
escaping. 

About five per cent of the cata- 
lyst is withdrawn continuously from 
the system and sent to an elutri- 
ator where the fines are removed by 
a countercurrent blast of flue gas. 
A shut-down catalyst storage and a 
fresh catalyst storage are also pro- 
vided on the unit. Normal operat- 
ing conditions for the reactor are: 
850 to 925°F, 5 to 10 psig, 1.5 to 4 
space velocity, and from 3 to 7 
catalyst to oil ratio. 

Some Houdriflow units have op- 
erated with as high as 90 per cent 
conversion with total yields based 
on fresh charge of 78 to 80 volume 
per cent of 10-pound RVP gasoline. 
Total Houdriflow capacity in oper- 
ation and under construction is ap- 
proximately 250,000 barrels per 
day. 


TCC 

In principle the Thermofore Ca- 
talytic Cracker, TCC, developed by 
the Socony-Vacuum Oil Company 
is similar to the Houdriflow. In the 
TCC unit the reactor and regener- 
ator are separate units. The _ re- 
generator, which is placed below 
and to one side of the reactor, is 
cylindrical with a hole through the 
center which the catalyst lift pipe 
passes. Combustion air at about 
2 psig is injected into the regener- 
ator; part of the air flows up the 
regenerator countercurrently to the 
catalyst, while the remainder flows 
out the bottom flue-gas vent. Cold 
combustion air is usually used to 
gain maximum carbon burning ca- 
pacity. 

In one design the main stream of 
catalyst is fed as a falling curtain 
at the center of the reactor, while 
the remainder of the catalyst is fed 
through pipes set around the walls 
of the reactor to maintain the bed 
level. Liquid feed is sprayed into 
the falling curtain of catalyst and 
vapor enters in the space above the 
catalyst bed. Pressure in the re- 
actor varies from about 9 to 13 psig 
at the top of the reactor to 6 psig 
at the bottom. 

TCC units now in operation or 
under construction have a total 
capacity of over 500,000 barrels 
per day. Individual units vary 
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M.W llogg Company 


View of the regenerating section of the Orthoflow B Fluid Catalytic Cracker at the 
Clarkson, Ontario, refinery cf the British American Oil Company, Ltd. 


from 1600 barrels per stream-day 
with a carbon burning capacity of 
1100 pounds per hour to 28,000 bar- 
rels per stream-day with a carbon 
burning capacity of 29,000 pounds 


per hour. 


UOP Process 

The UOP fluid catalytic cracking 
process developed by the Universal 
Oil Products Company features a 
totally liquid feed. This process is 
employed primarily to convert dis- 
tillate oils into high octane gasoline 
and to reduce overall refinery fuel 
oil production. Charging stock can 
include either virgin or 
naphtha, kerosene, light gas oils, 
atmospheric and 


cracked 


wax distillates, 
vacuum heavy gas oils, and distill- 
ates from viscosity breaking or 
coking. 

Gas oil feed is charged into a 
stream of hot regenerated catalyst 
where it is vaporized. The charge 


and catalyst pass to the reactor 
where the cracking is completed. 
Product vapors are separated from 
entrained catalyst at the top of the 
reactor by a cyclone separator; 
spent catalyst from the bottom of 
the reactor is sent to the regenera- 
tor where the coke and tars are 
burnt off the catalyst with air. A 
cyclone separator is also used in 
the regenerator to separate any en- 
trained catalyst from the flue gas. 

At present there are nearly 60 
UOP cracking units in operation or 
under construction with a combined 
capacity of over 400,000 barrels 
per day. Units vary from 1400 to 
35,000 barrels of fresh charge per 
day. 


Orthoflow 

\ fourth type of cracking unit 
is the Orthflow catalytic cracker 
developed by the M. W. Kellogg 


(Continued on page 40) 
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Keeping Up To Date On 


ATOMIC ENERGY 


One of the final accomplishments 
of the regular session of the 83rd 
Congress was the formulation of the 
Atomic Energy Act of 1954; an ex- 
amination of this and other atomic 
energy legislation, along with an in- 
vestigation of the processes which 
these laws are intended to regulate 
and protect, would be quite appro- 
priate, for the American Atomic 
Energy Program is history’s lar- 
gest industrial undertaking. And, 
from a personal standpoint, the U.S. 
government has spent over $14 
billion of our money to develop 
the potentialities of the atom to in- 
sure our security. 

For almost one year after the 


O PROTON 


by STUART BRAUN, ME ’57 


a plan for the control of the pro- 
duction of atomic energy. 

There was little question as to 
the purpose of the legislation; the 
federal government was to be em- 
powered to control production of 
atomic energy, to be required to ob- 
tain ownership of all materials 
from which atomic energy is pro- 
duced, and the facilities for its pro- 
duction. Complete governmental 
supervision and control of all pro- 
cesses and facilities was necessary 
for obvious security reasons for 
one; and, more important, in the 
words of President Truman, “The 
discovery with which we are deal- 
ing involves forces of nature too 
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Westinghouse Electric Corporation 


Fig. 1. Pictorial representation of the transmutation of U-238 into fissionable Pu-239. 

The U-238 nucleus absorbs a neutron and emits gamma rays to form U-239, which in turn 

shoots out a high-speed electron to form Np-239. This unstable isotope then emits more 
gamma rays to form plutonium. 


first atomic bombs fell on Japan to 
end World War II, a concrete atom- 
ic energy program in the United 
States was non-existent, for the 
Congress had not yet defined in the 
form of legislation American atomic 
energy policy. The Manhattan En- 
gineering Project, established in 
1941 to develop the first atomic 
bombs, was a wartime undertaking, 
created by Executive Order, not by 
Congress. For want of secrecy, all 
operations concerning the project 
were clandestine. But with the end 
of war, the veil of secrecy was lifted, 
and Congress was left to work out 
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dangerous to fit any of our usual 
concepts.” Private enterprise could 
not yet be trusted with this new 
force of atomic energy, and more- 
over, did not have the resources for 
research and development which 
the U.S. government possessed. 


Atomic Energy Law of 1946 

The Atomic Energy Law of 1946, 
signed by the President on August 
1, created a _ five-man Atomic 
Energy Commission, and bestowed 
upon it greater powers than had 
possessed any government agency 
before it. The Commission was pro- 


vided with a complete monoply in 
the atomic energy field. 


1) Organization. 

a) The five members of the 

Commission are appointed 
by the President and con- 
firmed by the Senate. 
The Commission is com- 
posed of four Divisions: Re- 
search, Production, Engin- 
eering, and Military Appli- 
cation, each headed up by a 
Director, and all under the 
supervision of a General 
Manager. 


A General Advisory Com- 
mittee, comprised of promi- 
nent scientists, engineers, 
and businessmen from civil- 
ian life, advises the Com- 
mission on matters relating 
to the production of and re- 
search in, the atomic energy 


field. 


Representatives of the 
Armed Forces form a Mili- 
tary Liason Committee to 
advise the Commission on all 
facets of the military appli- 
cations of atomic energy, 
such as manufacture, stor- 
age, and_ utilization’ of 
bombs. The Committee may 
appeal to the Secretary of 
Defense and ultimately to 
the President if its recom- 
mendations are disregarded. 


2) Production of Fissionable Ma- 
terial. 
a) Definition 
Fissionable material is de- 
fined by the Senate as “Plu- 
tonium, uranium enriched in 
isotope 235, or any other 
material which the Com- 
mission determines to be 
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Gaseous-Diffusion Plant K-25 at Oak Ridge, with Auxiliary Process Plant K-27 in 
foreground. Built during World War II, K-25 is the largest continuous process plant 
under one roof in the world. 


capable of releasing substan- 
tial quantities of energy 
through nuclear chain re- 
action of the material.” This 
term will be more fully ex- 
plained below. 

b) The Commission is the 
sole owner of all facilities 
used in the production of 
fissionable material and is 
authorized to operate these 
to produce the above ma- 
terials. Provision is made 
for the loaning out of fission- 
able material and the con- 
struction of small-scale fa- 
cilities, that is reactors for 
the purpose private research. 
The Commission limits the 
size of reactors which can be 
built to those well below 
the size necessary to produce 
material enough for the con- 
struction of an atomic bomb. 

3) Control of Material. 

a) The Commission is_ the 
sole owner of all fissionable 
materials produced in the 
U.S., and is directed to pur- 
chase all source materials 
such as uranium ores mined 
in the U.S. and also those 
which can be procured as 
are mined in other nations. 

4) Military Applications 

a) The Commission is au- 
thorized to engage in the 
production of and research 
in, atomic weapons. 

5) International Arrangements and 
and Control of Information. 

a) Cooperation and exchange 
of information with other 
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nations as concerns the mili- 
tary and industrial applica- 
tions of atomic energy are 
prohibited. Thus arrange- 
ments with friendly nations 
in the atomic energy field 
are out of the question; war- 
time cooperation with Brit- 
ain and Canada was not con- 
tinued. 


6) Research 

a) The Commission is direc- 
ted to insure continuance of 
private and public research 
in the atomic energy field. 
To this end, the AEC sup- 
ports research activities at 
the Argonne National Lab- 
oratory at Chicago, the 
Brookhaven National Lab- 
oratory at Chicago, the 
Radiation Laboratory at the 
University of California, the 
Oak Ridge National Labora- 
tory, and at the University 
of Rochester. In addition, 
the Commission has _ con- 
tracted with over 100 uni- 
versities and research insti- 
tutes to conduct research 
programs designed by its ex- 
perts. 


The Act Of 1954 


In August of last year, the gov- 
ernment monopoly on atomic ¢n- 
ergy development was ended, al- 
though it still remained under strict 
federal supervision. The AEC was 
authorized to license private and 
public applicants to operate facilt- 
ties for the production of nuclear 


materials, that is construct reactors 
of sufficient size to produce large 
amounts of fissionables. This pro- 
vision, in particular, opens the way 
for the development of atomic pow- 
er for peacetime use by private util- 
ity companies; of course, a multi- 
tude of other uses is contemplated. 
The AEC continues to own all en- 
ergy-yielding materials, redefined to 
include fusibles as well as fission- 
ables, even though produced in pri- 
vate hands. Further, the AEC is 
empowered to lease out large 
amounts of special nuclear materi- 
als to licensees for industrial uses. 

Much of the Congressional de- 
bate on the Bill centered around 
the issue of public power, its pro- 
ponents claiming that the legisla- 
tion did not provide for its imple- 
mentation. A compromise was 
reached whereby the door was left 
open for public atomic power along 
the lines of TVA, but specific 
authorizations or grants of funds 
to carry it out were not provided 
for; the AEC, although forbidden 
itself to produce commercial power, 
may sell energy obtained as a by- 
product from its various military 
production or experimental facili- 
ties; it is also authorized to erect 
a “demonstration”, or pilot experi- 
mental power plant and to sell its 
output in the power market, and 
it may license any other’ govern- 
mental agency to produce commer- 
cial power. 

The international implications of 
the Act are far-reaching. The Presi- 
dent is authorized to initiate and 
conclude agreements with single 
nations or regional defense groups 
for cooperation in the development 
of atomic energy for peacetime uses, 
and for the pooling of information 
as regards atomic weapons. The 
President has already moved to 
establish arrangements of this na- 
ture with Great Britain, France, 
Canada, Austrailia, and South 
Africa. 

The so-called “Dixon-Y ates” deal, 
a subject of fierce controversy, ac- 
tually was an issue quite divorced 
from the law itself. It involved a 
presidential directive of last May 
concerning the replacement of 
600,000 kilowatts of electricity to 
compensate for the power con- 
sumed by the AEC’s plants in the 
Tennessee Valley area. The order 
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directed the AEC to buy the 600,- 
000 kilowatts from a private power 
group consisting of Middle South 
Utilities (Dixon), and the Southern 
Company (Yates), the Commission 
then reselling this power to the 
TVA. The crux of the issue lies in 
the fact that proponents of the 
public power wish to see TVA ex- 
pand its own facilities to provide 
the needed power, while the private 
power interests desire to open the 
way for private industry to supply 
it. The proposed Dixon-Yates plant 
would be built at West Memphis, 
Ark., while the proposed TVA in- 
stallation would be erected at Ful- 
ton, Tenn. The antagonists of pri- 
vate power insist that the deal is 
a giveaway and that TVA could 
provide the power at a much lower 
cost than the private group can pro- 
duce it. 


The Fission Process 

Any discussion of Atomic Energy 
Legislation naturally evokes in- 
terest in the theory of atomic 
energy, a knowledge of which is 
essential not only for a complete 
analysis of the value of the two 


production of atomic energy. After 
the discovery of the neutron in 
1932, experiments were carried out 
in 1934 to observe the effects of 
the bombardment of the atoms of 
the 92 known elements by these 
particles. It was found that rays 
emitted by radium, if aimed at a 
beryllium atom, would release 
neutrons from the beryllium nu- 
cleus: thus this combination form- 
ed a convenient source of neutrons. 
Most atoms, when exposed to neu- 
tron bombardment, absorb these 
particles in their nuclei to form 
heavier atoms, identifiable by their 
radiations. 

Uranium, the heaviest, most com- 
plex atom to appear in nature, 
does not behave as the others when 
exposed to a stream of neutrons, 
as is shown in figure 1. Initially, the 
uranium nucleus snatches up the 
neutron, and U-238, the most abun- 
dant isotope of the metal, is trans- 
muted to U-239. The new isotope 
is unstable, gives off electrons to 
form a man-made isotope of Nep- 
tunium, which, also unstable, “de- 
composes,” to form another man- 
made isotope, plutonium. 


One of the main plutonium plants in the Hanford area at Richland, Washington. 


laws, but for an understanding of 
the American program in that field, 
which is assuming mammoth pro- 
portions in the postwar arms race. 

Comprehension of the word 
“fission” is the key to the under- 
standing of the mechanics of the 
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The Plutonium isotope( Pu-239), 
exposed to neutrons, blows to 
pieces or fissions. It splits into two 
atoms of lower atomic weight, and 
simultaneously releases a_ large 
amount of energy. It is found that 
the sum of the weights of the two 


split halves adds up to a bit less 
than the weight of the original 
Plutonium atom; this difference ap- 
pears as energy, or heat. Plutonium 
is not the only isotope which under- 
goes fission when subjected to 
neutron bombardment; a rare iso- 
tope of Uranium, U-235, which oc- 
curs in nature but 1/140 as fre- 
quently as U-238, of which uranium 
metal is principally composed, also 
is capable of nuclear fission. The 
principal problem of our atomic sci- 
entists during the first years of 
atomic energy development was 
the production of U-235 and Pu- 
239; these two substances comprise 
what the Congress has termed “fis- 
sionable materials” in its legisla- 
tion. 

Let us look into the uranium- 
235 or plutonium atoms and observe 
the fission process. The two halves 
of the split atom fly apart with 
speeds of about 10,000 miles/second, 
but inside the solid metal, can 
travel no more than 1/1000 inch; 
these fragments transmit their kine- 
tic energy to other atoms, and this 
energy appears as heat. Splitting a 
U-235 or Pu-239 atom is one thing, 
Lut producing an explosion com- 
parable to that of an atomic bomb 
is another. Actually, the fission ol 
one such atom liberates no more 
heat than that supplied by a burn- 
ing match. The nature of the fis- 
sion process, however, makes it pos- 
sible to set up a “chain reaction” 
whereby enough atoms are split 
within an infinitesimal time inter- 
val to produce the heat needed to 
destroy a city. Experiments show 
that when a U-235 atom fissions, 
2.5 neutrons are shot from the split 
atom. This discovery is the key- 
stone of the atomic bomb, for it 
uncovers the fact that fission pro- 
vides a never-ending source of 
neutrons which could split every 
atom in a chunk of U-235 after the 
initial break-up of the first atom! 

There are quite a few obstacles to 
be overcome before the fission 
theory can be put into practice in 
the form of an atomic bomb. The 
production of fissionable materials, 
that is U-235 and Pu-239, around 
which the greater part of the 
American atomic energy program 
has centered, has involved the most 
remarkable engineering achieve- 
ments of our time. Let us divide 
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NATURAL URANIUM 
(U-235, 07%. U-238, 99.3%) 
SEALED 


iN 
ALUMINUM CANS 
-—Westinghouse Electric Corporation 
schematic model of a 
plutonium pile. 


Simplified 


a sample of a fluoride of uranium 
obtained from the uranium ore, 
into 2 parts, from one of which is to 
be extracted Pu-239, from the 
other, U-235. 


Plutonium Production 


The production of Pu-239 is a 
transmutation process, that is, 
uranium must be transformed into 
a completely different substance 
through the medium of neutron 
bombardment explained above. Our 
sample goes to either of the mam- 
moth plutonium plants at Hanford, 
Washington, or Savannah River, 
South Carolina, the first of which 
was built during the war by the 
DuPont Company and now op- 
erated by the General Electric 
Company under contract to the 
AEC and the second, erected just 
recently to produce not only plu- 
tonium, but tritium, and H-bomb 
material. The latter, the world’s 
most expensive plant, cost Ameri- 
can taxpayers over $1.4 billion. 

Our nuclear transmutation pro- 
cess takes place in what is known 
as an “atomic pile”, or “nuclear 
reactor”, in which bars of uranium 
metal obtained from our fluoride 
sample, which contain both U-238 
and U-235, are partially changed 
into plutonium metal. The bars 
must be exposed to neutrons, the 
source of which is the fission of 
the small fraction of the U-235 in 
the metal, which releases many 
more than enough of the precious 
particles to transmute its sister 
isotope. Consequently, the nuclear 
“fire” which occurs inside a reactor 
must be regulated to do away with 
the excess neutrons; cadmium con- 
trol rods are inserted in the pile to 
absorb these. Loading a pile con- 
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sists of inserting thousands of uran- 
ium bars into small holes which 
lead through thick concrete walls 
to the reactor core, where they rest 
in tubes surrounded by circulating 
water, a cooling medium necessary 
once the fire is started. Graphite 
moderators direct the neutrons to 
the U-238. The control rods are 
withdrawn to initiate the transmu- 
tation process, but can be reinsert- 
ed to control the neutron flow. 
After a several-month “cooking” 
period in the pile, the bars, which 
contain only a fraction of pluton- 
ium, must be cooled, that is freed 
of radioactivity for about a month. 
Plutonium, chemically different 
from uranium, can then be extract- 
ed from the bars through conven- 
tional chemical means. This, if col- 
lected into a “critical mass”, con- 


material for the first few A-bombs. 
The original plant at Oak Ridge, 
no longer in use, was built at a cost 
of $350 million to carry out this 
process. Uranium is combined with 
another substance to form a gas 
which is electrically charged and 
channelled past a giant magnet 
which deflects infinitesimally the 
lighter molecules, from which the 
U-235 is chemically separated. 

The gaseous diffusion process has 
now replaced the above method in 
the manufacture of U-235. Gas- 
eous uranium is directed through a 
series of barriers which contain tiny 
holes of the order of one ten-mil- 
lionth of an inch in diameter. The 
lighter U-235 molecules travel 
through these openings slightly 
faster than the heavier U-238 par- 
ticles. The gas which emerges from 
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= ATOMIC NO. 5 


—Westinghouse Electric Corporation 


Shown here is the manner in which the fission of U-235 yields elements of lower 
atomic weight and energy. 


stitutes an atomic bomb. 


Separation Of U-235 

We shall now return to the re- 
mainder of the sample of uranium 
fluoride we left behind on our trip 
to Hanford. This is on its way to 
the huge U-235 plants at Oak 
Ridge, Tenn., Paducah, Ky., and 
Portsmouth, Ohio. Part of the Oak 
Ridge plant was erected in 1942 
to produce U-235 for the first A- 
bombs, and the two latter were 
constructed by the AEC in its 
postwar expansion program. The 
Portsmouth Project is still in pro- 
gress and will be completed in 1956 
at a cost of $1.2 billions. 

U-235, chemically identical with 
U-238, differs from it in only one 
respect; it is 3 units lighter. Thus 
the separation of the two isotopes 
raises a nearly insurmountable 
problem, especially since the one 
outnumbers the other by 140 to one 
in any given sample of uranium. 
The original method of segregation, 
known as electromagnetic separa- 
tion, was employed to obtain the 


each barrier is ever so slighty richer 
in U-235 content than when it 
entered the barrier; however, the 
gas is enriched by only one part in 
1000 upon emerging from one bar- 
rier, so that the gas must be passed 
through thousands of barriers be- 
fore the LU-235 molecules are segre- 
gated. For this reason, the Oak 
Ridge installation is the world’s 
largest continuous process plant; it 
consumes more electricity in one 
day’s operation than New York 
City to operate the pumps which 
propel the gaseous uranium in its 
month-long path through the mul- 
titude of barriers, and uses more 
water daily than does the city of 
Washington to control the gas’s 
temperature. 

An interesting sideline of the gas- 
eous diffusion process lies in the 
development of a new line of ma- 
terials, fluorcarbons, which were es- 
sential to the success of the opera- 
tion. It was found that the only 
gas suitable for gaseous diffusion 
was UF,, uranium hexfluoride, as 


(Continued on page 47 
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Problems in 


Helicopter Design - II 


by ARTHUR VAUGHAN, EP ’57 


flight was 


vertical 
achieved after workable rotors were 


Success in 


invented and efficient power was 
available. These topics, considered 
in Part I, are still fundamental. 

Along with forthcoming high- 
speed, high-lift, long-range, or 
otherwise un-orthodox forms of ro- 
tary wing aircraft, new problems, 
many of them unfamiliar, are en- 
countered. These are associated 
with fuselage shape, control and 
power systems, and rotor configura- 
tion. It is intended in this article to 
present some of the more important 
examples of advanced and projec- 
ted designs as reported by helicop- 
ter manufacturers and research or- 
ganizations, and to refer to specific 
research goals, and to the economic 
aspects of helicopter engineering. 
Distribution of Research 

Up to the present, almost all of 
the helicopters in this country have 
been produced by five companies. 
All the advanced helicopters being 
produced today seem to be headed 
for military rather than civilian use. 
Until the third quarter of 1953, the 
total number of helicopters which 
had been produced was less than 
3000. 

The biggest government contracts 
for any one aircraft are for the Si- 
korsky S-56, twin-engine ship, to- 
talling about $100 million. Conver- 
tiplanes (airplanes which may con- 
vert to vertical flight while air- 
borne, by means of an adaptable ro- 
tary wing) are being developed un- 
der government contract by three 
U.S. aircraft companies. The Army 
Transportation Corps, in 1954, 
contracted for some $150 million in 
helicopters, and expects to buy $1 
to $2 billion in helicopters in the 
next five years. 

The armed altogether 
are responsible for about 50 per 


fe yrces 


cent of the helicopter projects be- 
ing carried on under NACA spon- 


16 


sorship, and are concerned largely 
with designs for special military ap- 
plications. 


Rotor Configurations 


A discussion of rotor configura- 
tions may be organized into five 
parts: (1) Single rotor with 
counter-torque tail rotor, for small 
ships, under 6000 pounds; (2) 
lateral-dual systems, weight great- 
er than 5000 pounds; (3) tandom 
rotors, large helicopters; (4) Syn- 
cropter-type helicopters; and (5) 
co-axial systems. These configura- 
tions are sketched in figure 3. 

In single-rotor helicopters, pio- 
neered by Sikorsky, only a small 
torque correction is required; and 
because transmission and control 
system complications are at a min- 
imum, such ships are the most ec- 


onomical to build. They have good 
maneuverability, but are somewhat 
wasteful of power due to the tail 
rotor. The tail rotor produces some 
tendency to “weathercock” in a tail 
wind, and is in danger of being 
struck by objects near the ground. 
These difficulties, together with the 
need for close control over the cen- 
ter of gravity, limit the range of 
application of single-rotor aircraft, 
but do not prevent its being a high- 
ly capable machine for use in mail 
carrying, rescue work, and other 
civilian uses. The Sikorsky XH-39, 
which holds the speed record, is this 
type (and is also the first helicopter 
to employ retractable landing struc- 
ture). 

The first truly successful helicop- 
ter, developed by Heinrich Foche, 
Germany, 1937, was the lateral- 


Fig. 1 The Hiller YHJ, believed to incorporate principles that will be widely adopted 
for both large and small future helicopters, uses tip power that eliminates conventional 
power-plant systems. 








Hiller Helicopters 





THE CORNELL ENGINEER 


dual type, which has the advantage 
of utilizing full rotor power for lift. 


The winglike pylons contribute to 
lift in forward motion, thus unload- 
ing the rotors. 

This type, in addition, has a 
short fuselage, and the pilot may 
maintain high lateral control. The 
difficulties experienced with the lat- 
eral design concern its complex 
transmission, the need for syncron- 
izing the rotors if they overlap, high 
structural weight (reduced pay- 
load), and a high frontal “equiva- 
lent flat plate” area. 

(The general problem of redu- 
cing parasite drag has not until re- 
cently been given as much engin- 
eering consideration as it merits for 
the simple reason that a majority 
of efforts have been spent in making 
the helicopter fly properly. In the 
newer ships care is taken to im- 
prove the shape, to provide smooth- 
er flow over protuberances, and to 
fillet such objects as the hub, rotor 
mast, landing gear, etc. In forward 
flight, the fuselage inclines toward 
the flight path, which increases the 
frontal area, and, in high speed 
flight, introduces complex control 
and stability problems associated 
with the fuselage. ) 

It appears that a somewhat blunt 
afterbody may be more desirable 
from the standpoint of directional 
stability than a smoothly faired af- 
terbody. 

Nearly all presently considered 
large passenger-carrying helicopters 
are, and probably will be, of the 
tandom type. The pioneers in this 
design are the Piasecki Helicopter 
Corporation, who build the famil- 
iar “Flying Bananna” and similar 
models. These helicopters, having 
excellent structural properties, are 
promising, due to a small frontal 
area, good longitudinal stability 
(they have only fair lateral stabil- 
ity), a short span, and a non- 
critical center of gravity. Unavoid- 
ably, tandom machines must have 
a complex transmission including 
syncronizing mechanism, and they 
require expert pilots. 


The fourth configuration to men- 
tion is the relatively new “syncrop- 
ter” type, introduced successfully 
in 1939 by Aston Flettner. Having 
intermeshing rotors requiring syn- 
cronization (whereby gear failure 
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Fig. 2. Ramjet engine-blade combination, 
early model, used for tests of thrust, drag, 
and fuel-feed characteristics. 

NACA 


would be dangerous), syncropter 
ships remarkably good 
maneuvering and control character- 
istics which make them a promising 
design for all-round use. Due to the 
tilted rotor axes, ground clearance 
at blade tips is limited, and blade 
solidity (the ratio: blade area disc 
area) is limited by the clearance re- 
quired between hubs. This type 
has the highest transmission effi- 
ciency (the ratio: power supplied 
to rotor/available power) of any 
current helicopter types: roughly 
87 

The design employing superim- 
posed or co-axial rotors, pioneered 
in the U.S. by Stanley Hiller, 1943, 
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Fig. 3. Sketch indicating the five heli- 
copter rotor configurations. 


deserves attention, this type claim- 
ing excellent maneuvering and lift 
performance. The rotors need not 
be syncronized, a great advantage. 
However, many fundamental 
troubles are present in co-axial sys- 
tems. They have a complex control 
system, excessive overall height be- 
cause of clearance required by flap- 
ping blades, and in addition suffer 
from instability about all axes. 
Aerodynamic interference occurs in 
the downwash of the superimposed 
blades. These shortcomings need to 
be ironed out. 


Jet-Powered Systems 

Helicopter drives are run for a 
considerable part of their operative 
lives at a very high percentage of 
their rated torques (as compared 
with automobile drives, which run 
most of the time at about 25% rated 
torque). 

With the need for weight-saving 
this results in the use of very highly 
loaded gear teeth, whereby wear 
problems constantly arise. Because 
it is difficult to maintain an ade- 
quate oil film between moving parts 
the wear problem is accentuated 
and overheating of oil difficult to 
avoid. 

Reaction engines have long been 
considered an advantageous source 
of power for helicopter lifting ro- 
tors, since all anti-torque and trans- 
mission needs are eliminated, re- 
sulting in greater simplicity and 
less weight. The ramjet, or “Atho- 
dyd”, was recently introduced in an 
experimental design, and has since 
been shown likely of success. 

Commensurate, at present, with 
the ramjet’s advantages over 
piston-engine-powered lifting rotors 
are troubles brought about by high 
inertial forces (on the order of 
1500 G) and high aerodynamic 
drag, at the blade tips, where the 
engines are located. In order to 
supply fuel to the units it is nec- 
essary to pipe the fuel out along 
the rotating blades, and, under the 
circumstances of varying rotor rpm, 
control of the fuel supply becomes 
quite difficult. The G force distorts 
the fuel spray pattern, and pro- 
duces a high rate of fuel consump- 
tion. Thus ramjet helicopters have 
a low efficiency of propulsion and a 
short range. 

In autotation, which would oc- 
cur following an engine failure, the 
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drag of inoperative jet units is like- 
ly’ to result in excessive descent 
rates in present models. 

The jet helicopter loses roughly 
5° of its maximum power while 
hovering, due to heating of the air 
by preceeding engines. This circum- 
stance is no problem however, and 
in forward flight is absent. Smoke 
trails follow down the slipstream 
and do not contaminate the tip 
path. There are many thermody- 
namic problems yet to be solved re- 
lated to ramjet helicopters, and 
they are receiving much attention. 
It should be noted that in spite of 
inefficient propulsion, and because 
of the increased payload due to the 
lack of piston engines and trans- 
mission, the ramjet helicopter is 
economical to operate, over short 
ranges. 

While it appears unlikely that 
the ram-jet characteristics will be 
much improved, the “self-aspirating 
or wave type of pulsejet” offers 
some promise, although extensive 
development will need to be done 
before this type is adequate for ser- 
vice. 

Turbine power 
Another application of the non- 


piston engine to helicopters is in 
the Sikorsky XH-39 already men- 


tioned, which has a_ turbine- 
propelled lifting rotor. Still another, 
the Hughes XH-17, an extremely 
large high-lift helicopter, is designed 
to transport heavy military equip- 
ment over short distances, and em- 
ploys two jet engines fixed to the 
sides of the fuselage. The gas pres- 
sure developed by these units is 
piped to thrust outlets at the blade 
tips. The rotor is 136 feet in diam- 
eter. Long legs of this “Flying 
Crane” are designed to straddle the 
cargo to which the helicopter is at- 
tached. 

At the opposite extreme in size, 
figure 1 displays a tip jet-powered 
two-man machine, developed for 
military evaluation, and it repre- 
sets the most recent development 
of the Hiller Helicopter Corpora- 
tion. The craft has an empty weight 
of 500 pounds, and is unusually 
simple both in design and perform- 
ance. It has a two-blade see-saw 
rotor, and can lift more than its 
own weight in payload. It is ex- 
pected to be the first jet-powered 
aircraft of any type to receive CAA 
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Fig. 4. The Sikorsky S-55, largest helicopter now being used for commercial transport, 
carries eight passengers. 


certification in the United States, 
and to have proved the feasibility 
of this form of power supply for 
helicopters. The model is not sched- 
uled for production, nor are there 
plans for marketing it commercially. 

In all existing multirotor configur- 
ations, work remains for a thorough 
investigation of the aerodynamic 
characteristics of the rotor blades in 
the various arrangements. Helicop- 
ter flying qualities continue to be 
an important matter. Advanced 
configurations require study es- 
pecially, for example, of induced 
velocities in the tandom rotor, 
wherein induced power loss is an 
important unknown. 


Disc Loading 


The term loading refers to the 
relation between gross weight and 
rotor disc area. Low disc loading 
(about 2 to 2.5 lb/sq. ft.) gives 
good maneuverability and fairly 
high cruising speeds. Average loads 
(about 2.5 to 3 Ib/sq. ft.) are in- 
tended for all-round performance. 
Theoretically, high disc loads (3 to 
3.5 Ib/sq. ft.) result in higher pay- 
loads, but speed is restricted due to 
premature stalling at blade tips. 

In an effort to keep down size, 
values of disc loading of 8 to 10 psi 
are being used in prototypes now 
flying. To achieve high speed, both 
the solidity ratio and the number 


—Cornell Aeronautical Laboratory 


of blades must be increased, the for- 
mer to retard the effects of high 
rotor rpm and the latter to reduce 
the level of vibration. 

The danger of power failure and 
excessive descent rates for highly 
loaded rotors will probably necessi- 
tate the use of more than one en- 
gine on future large passenger- 
carrying helicopters. 

Conclusion 

The major problems confronting 
the rotary-wing industry today are 
mostly related to the complex load- 
ing on the main rotor systems, the 
complicated mechanisms of these 
systems, and their controls. 

The outstanding difficulty is that 
of designing for adequate fatigue 
life. Present methods of predicting 
airloads are unconservative, by a 
factor of 3:1 in transition (from 
hovering to cruise) and landing 
flight conditons. As a result, the 
development of an acceptable rotor 
system is likely to take considerably 
longer than the rest of the airframe: 
three to four years. 

The present helicopter is an ex- 
pensive vehicle, the least expensive 
model having a selling price of 
about $35,000.00, far more than one 
might expect. Manufacturers be- 
lieve that as more is learned this 
price will drop to perhaps $4000.00, 


(Continued on page 37) 
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A MESSAGE TO 


COLLEGE ENGINEERING 
STUDENTS 


from C. H. Weaver, Manager, 
Atomic Power Division, 
Westinghouse Electric Corporation 
University of Pennsylvania, 1936 











To you who want to help create the atomic age 


You’re looking at the practical beginning of an atomic age. 

This is a model of the land-based prototype for the first atomic 
submarine engine, designed and built by Westinghouse—work- 
ing with the Atomic Energy Commission and the U. S. Navy. 

And now, Westinghouse is developing the world’s first atomic 
power plant to harness this vast power for peacetime use. Its 
output, enough for a city of 100,000 people, will go into a 
utility’s power system. 

Since 1948, Westinghouse has had an Atomic Power Division 
for atomic energy development . . . and it now has an Atomic 
Equipment Department to develop apparatus for atomic power 


installations. These are typical of the steps our forward-looking 


you can BE SURE...i¢ iTS 


Westinghouse 
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Westinghouse management is constantly taking in leading the 
way toward development of new sources of energy and new 
products. 


Wouldn’t you like to be with Westinghouse . . . helping to 
create this new era? 

We at Westinghouse are interested in you as an individual... 
interested in your ambitions as well as your technical ability. 
For your professional development, there is a Graduate Study 
Program, available in 19 universities, and leading to your 
Master’s and Ph.D. degrees. And there are other Westinghouse 
programs to fit your individual needs . . . all aimed at helping 


you reach your goal. G-10281 


Ask your Placement Officer about career 
opportunities at Westinghouse, or write 
for these two booklets: Continued Educa- 
tion in Westinghouse (describing our Grad- 
uate Study Program) and Finding Your 
Place in Industry. 

To get these booklets, write: Mr. P. B. 
Shiring, Regional Educational Co-ordi- 
nator, Westinghouse Electric Corpora- 


tion, Ellicott Sq. Bldg., Buffalo 3, N. Y. 
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Engineers Dig Down Deep 
To Improve Thurston Hall 


by RICHARD BRANDENBURG, EP °58 


Twenty-seven alloy steel rods 
mounted in bedrock will provide 
improved testing versatility in the 
Thurston Hall materials testing 
bay. The rods will be used as sup- 
ports for full size structures as 
they are subjected to tensions and 
compressions to gage structural 
reliability under conditions of 
actual use. The technique of apply- 
ing loads against anchored rods for 
large scale testing is being attempt- 
ed for the first time in the Thurs- 
ton Hall project. 


The testing bay itself is of 


special construction, designed to 
take loads from any direction. The 
large steel beams in the walls and 
ceilings and the eighteen-inch thick 
concrete floor can support jacks 
that apply pressures to a structure 
from its top, bottom, and _ sides. 
Several foundation walls run from 
the floor slab to bedrock. A ten- 
ton overhead crane is located on 
tracks on the ceiling, allowing it 
to move the length and width of the 
bay. With these facilities full size 
components can be studied, making 
small model testing unnecessary. 


New tests supports in use allow structure to be loaded from the floor by jacks, thus 
increasing the versatility of the testing bay. 
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—Steve Beck 


A rectangular pattern of twenty- 
seven vertical rods mounted be- 
neath the floor will provide opera- 
tional flexibility when the work on 
the new supports is completed. 


Since the rods will not be located 
at equal distances from each other, 
they will enable a variety of struc- 
tural shapes to be studied under 
varied load conditions. Each of the 
rods will be mounted in a hole that 
is thirty feet deep. An average of 
twenty-five feet of the length will 
be within bedrock itself. Each hole 
will be eight inches in diameter and 
designed to receive one of the half- 
ton, three-and-one-half-inch  dia- 
meter rods. The bottom eight feet 
of the length of each rod is made up 
of a series of ears or flanges to in- 
sure effective bonding when the ce- 
ment is poured, 


A non-shrinking cement called 
“grout”, patented by the Intrusion 
Prepakt Corp., the firm handling 
the overall drilling operation, will 
be forced under pressure around 
each rod. The cement will flow into 
crevices in the rock, forming a firm 
bond between the rock and the rod 
itself. The non-shrinking properties 
of the cement prevent cracks and 
splitting after setting. Actually, the 
cement used expands as it sets to 
insure firm support. After grout has 
been placed between the rod and 
rock under pressure, unpressurized 
grout is added to fill up the remain- 
ing space. A covering is placed over 
the upper part of each rod to pre- 
vent undesirable bonding at the 
top of the rod between the steel 
and the cement. This precaution 
eliminates bond failure due to 
stretching that would normally oc- 
cur when rods are in use. 
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The top of each rod is threaded 
to receive a coupling made of steel 
alloy. Any part of a structure to be 
tested can be bolted on the coupling 
or can be held in place by pinning 
or welding. One type of test setup 
would involve pinning a beam at 
each end, and loading it by means 
of hydraulic jacks placed between 
the beam and the floor. Each hole 
and rod unit is designed to take a 
direct upward pull of 200,000 
pounds. 

According to Professor F. O. 
Slate, of the Engineering Mechanics 
and Materials department, work 
on the new supports will be com- 
pleted within two or three months. 
He pointed out that one month is 
required for the cement to prop- 
erly harden. Work on the new 
testing mechanism started in mid- 
September. The facilities will be 
used for teaching purposes, Uni- 
versity research, and sponsored re- 
search projects with industry. 

Complementing Thurston Hall’s 
improved full-scale testing equip- 
ment are a variety of other test de- 
vices located in the testing bay. 
There is a 300,000 pound universal 


JANUARY, 1955 


Drilling rig used to drill holes in the 


floor of Thurston Hall testing bay. 
—Rod Glover 


testing machine that can create both 
tension and compression on a work 
piece. In addition there are a 400, 
000 pound and a 100,000 pound 
testing machine in the bay. Loads 
are indicated on gauges reading 
pressure changes in oil lines con- 
nected to the pistons of the testing 
machines. 





Other equipment includes a fa- 
tigue testing machine that has been 
used to test hull plates of liberty 
ships by subjecting them to a flex- 
ing action between the machine’s 
movable jaws. A freezer is available 
to enable freezing and thawing tests 
of concrete and stone to be made 
at temperatures as low as -20°F. 
An X-ray room adjacent to the 
testing bay is used to study imper- 
fections in metal structure, and a 
concrete ‘laboratory provides facili- 
ties for research and instruction in 
the use of concrete. 

The Thurston Hall improvements 
are an important factor in conform- 
ing the test bay to modern struc- 
ture testing trends. The new philos- 
ophy is that of creating test ma- 
chines suited to the job to be done, 
rather than modifying a particular 
structure to meet existing test ma- 
chine limitations. The vertical sup- 
ports now being installed in the 
test bay floor complete the test- 
box character of the entire labora- 
tory. Loads in combination can be 
applied from any direction, limit- 
ing the application of the test bay 
only to the ingenuity of its users. 
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TECHNICAL TDOUL ATION - 
LHOROPLAN OF YEE 


The following is a comparison 
between the technical schools of 
Europe and those of the United 
States, typified by Cornell, as seen 
by Dr. Henri S. Sack. Dr. Sack is a 
member of the Department of En- 
gineering Physics at Cornell, teach- 
ing solid state physics and related 
subjects as a full professor. He 
came to the University fourteen 
years ago from the Federal Insti- 
tute of Technology in Zurich, Switz- 
erland, where he did both his un- 
dergraduate and graduate work. 
The reader should bear in mind 
that any comparisons are with the 
Europe of fourteen years ago. 


The essential differences between 
the technical educational systems 
of Europe and America are a re- 
sult of differences in the high school 
systems. The average American 
high school graduate is not very 
well prepared for college, much less 
for a technical school, due to the 
lack of a technical background. 
(Exceptions are graduates of tech- 
nical high schools, which are com- 
paratively rare.) He has not yet 
learned that the responsibility for 
a worthwhile education is his and 
not that of his teachers. Likewise, 
he usually is not adapted to the lec- 
ture system, the backbone of most 
college courses. In Europe, and 
more particularly in Germany and 
Switzerland, the student decides on 
the general orientation of his pro- 
fession when he enters high school. 
Thus there are specialized high 
schools able to devote their entire 
curriculums to giving the student 
a good background in that material 
which will be basic to him in col- 
lege. The last year of high school 
has a university atmosphere; many 
courses are given under the lecture 
system, and the student begins to 
learn the art of note-taking; respon- 
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sibility for effort lies largely with 
the student, though there still is re- 
quired work. Competition is more 
intense than in the United States, 
for the poor students have already 
been transferred to another type of 
high school. Consequently, the Eur- 
opean student does not have to 
undergo the big transition between 
high school and college that the 
American does. 

The European student is more 
mature and more carefully groomed 
for the academic life due to these 
geared high schools. 

A wide difference in examining 
methods are found between the 
continents. There are no final ex- 
ams, prelims, or quizzes, as we have 
here. In Dr. Sack’s field, physics and 
math, comprehensive exams in each 
subject were given at the end of 
two and four years, a number not 
uniform for all courses. A further 
difference between the two edu- 
cational systems lies in the course 
content. In Dr. Sack’s opinion, the 
student at Zurich may possibly 
have more knowledge at the end of 
his four years than the student here, 
due not to more courses, but rather 
to the approach used there. Sub- 
jects are covered more thoroughly; 
emphasis is more on basic principles 
than on applications, which are em- 
phasized here. Also, the student does 
much more work on his own. Of 
course, science has made great ad- 
vancements period of 
which Dr. Sack speaks. It should 
also be realized that the market for 
engineers is different in Europe than 


since the 


in America. There, engineers do 
very little drafting or other routine; 
they do work that can only be done 
by those educated at the university. 
The routine is done by technicians 
coming from different schools. 
The casualty rate at the Federal 
Institute was possibly 20-25%, due 


Professor H. Sack 


probably to students reaching the 
peak of their development before 
going very far through college. Be- 
cause they develop no further, these 
drop out. In this country the prob- 
lem is more serious, as selection is 
complicated by the high school 
enigma. The American high school 
graduate is primarily an unknown 
quantity whose capabilities for col- 
lege and technical work can be lit- 
tle more than guessed at by ad- 
missions committees. 

When Dr. Sack same to this 
American university he was some- 
what uncertain. However, he now 
likes this life very much. He be- 
lieves that the greatest asset of our 
educational system is the greater 
contact found between students 
and teachers. In Germany and 
Switzerland, contacts are less in- 
timate. It is difficult for a student 
to talk to a professor, for there a 
professor is a “big shot” and a stu- 
dent is a “very, very little man.” 
The Doctor enjoys life here and 
doubts that he would want to re- 
turn to Switzerland. 
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60 case histories of 
alloy 


Will data on molybdenum 

and the “‘moly” derivatives 
utilized in chemicals, agriculture 
and various phases of industry 
help your thesis project? If so, let 
us know your field of particular 
interest .. . write: Climax 
Molybdenum Company, 500 Fifth 
Avenue, New York 36, N. Y. 


MU4-18 


Cummax MOLYBDENUM 
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an can remember 


THE FIRST SUCCESSFUL HELICOPTER 


Just two years before Pearl Harbor, Igor Sikorsky 
took the controls of a weird-looking machine — 
culmination of a dream of thirty years. Moments 
later it rose from the ground. Though the flight 
lasted only a few seconds, the VS-300 became the 
first practical helicopter in the United States. 


Less than six months after Pearl Harbor, the Air 
Force took delivery of the first military Sikorsky. 


Since then, rapid developments prove that the 
helicopter, most versatile of military aircraft, has 
tremendous commercial potentials. 


Helicopters of the future will be the product of 
tomorrow’s engineers. Sikorsky is young and grow- 
ing. It offers life-time opportunities to young men 
who choose work where their skills and abilities will 
be constantly challenged. 





Perhaps you belong at Sikorsky — in the research 
departments, the drafting rooms, the engineering 
laboratories. 


You can remember the first successful helicopter 
— you may be the man to build tomorrow’s! Learn 
more about employment opportunities at Sikorsky. 
Consult your College Placement Office concerning 
arrangements for a personal interview. 


IKORSKY 


Sikorsky Aircraft, one of the divisions of United Aircraft Corporation, South Avenue, Bridgeport 1, Conn. 
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How to beat shock loads 
in a big dragline 


Imagine the shock loads put on this big dragline’s 
intermediate swing shaft when the cab, the boom 
and an 8-yard load of dirt being swung through the 
air are suddenly stopped and the direction reversed! 
Engineers solved this problem by specifying 
Timken® tapered roller bearings. Timken bearings 
not only take radial and thrust loads in any combi- 
nation, they alsoassure long, trouble-free operation. 








Why TIMKEN® bearings have 
high load capacity 


This cross section of a Timken tapered roller bearing 
illustrates one reason why Timken bearings do sucha good 
job under heavy load conditions. Notice that there is full 
line contact between the rollers and races. It’s this full line 
contact that distributes the load over a wider area, gives 
Timken bearings their extra load-carrying capacity. 


Want to learn more about 
hearings or job opportunities? 


ss 7 Some of the engineering problems you'll face after 
' graduation will involve bearing ap- 
er iL plications. For help in learning more | ee 
cs 
: > J 


bes iegnsncinpetcnschuilee — about bearings, write for the 270- 
TAPERED ROLLER BEARINGS ‘ ) page General Information Manual 
\ on Timken bearings. And for infor- 
mation about the excellent job op- 
portunities at the Timken Company, 
write for a copy of “This Is Timken”. 
The Timken Roller Bearing Com- 
pany, Canton 6, Ohio. 


NOT JUST A BALL © NOT JUST A ROLLER o> THE TIMKEN TAPERED ROLLER o> 
BEARING TAKES RADIAL @ AND THRUST ~@- LOADS OR ANY COMBINATION Wc 
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YOUR SOCIETY 


“The objects of this Society are to promote 
the welfare of the College of Engineering at Cor- 
nell University, its graduates, and former stu- 
dents and to establish closer relationship between 
the college and the alumni.” 

These are worthy objectives and if accom- 
plished provide a real service to your college and 
to all its alumni. Your Society guided by these ob- 
jectives has worked hard for many years trying 
to fulfill them. We feel that we have been fairly 
successful in this but at the same time we know 
we can do a lot better job if we have a larger mem- 
bership. 

We have averaged about 3,000 members with 
a small variation above and below this number 
for quite a few years. There are, however, about 
18,000 living engineering alumni and only one 
sixth of these as members of the Society is not 
too good a record. We have decided this year to 
make a concerted effort to increase this member- 
ship. 

Our active chapters, and there are a number 
of these doing a very fine job, are attracting new 
membership. They provide Cornell engineers in a 
given area with an oppotunity to meet with their 
fellow graduates a few times a year to renew old 


acquaintances and make new and useful contacts. 

We are also this year for the first time pub- 
lishing a directory of the names and business con- 
nections of all the members of the Society. This 
directory should prove very useful to the mem- 
bers in that they will be able to find out who is 
located in a city or local area in which they may 
wish to make a business or social contact. It is 
planned to have this directory go to press about 
February first and the name of anyone subscrib- 
ing to membership before that time will be in- 
cluded. The subscription for membership is only 
$3.00 a year and also entitles the member to a 
year’s subscription to this magazine. 


If every existing member of the Society 
would try and get at least one new member a 
worth while increase in membership would result. 
The Executive Committee of your Society earn- 
estly urges you to try to do this. It should not be 
too difficult to find at least one Cornell engineer 
of your acquaintance who is not a member and 
persuade him to join. A letter containg name, 
class, mailing address, firm name and position in 
the firm with $3.00 sent to the Society’s head- 
quarters at 107 East 48th Street, New York 17, 
New York, is all that is required to enroll a new 
member. 
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ALUMNI 
ENGINEERS 





Robert C. Dennett, C.E. ‘04 en- 
gineering consultant of the Nation- 
al Board of Fire Underwriters, was 
honored September 30, at a dinner 
in the Hotel Commodore, New 
York City, marking his retirement 
after fifty years of continuous serv- 
ice. Mr. Dennett was a field engin- 
eer with the National Board for 
fifteen years, office engineer for 
twenty-five years, and assistant 
chief engineer for ten years. Dur- 
ing World War Il, he was advisory 
engineer in charge of fire protec- 
tion for the Navy’s Bureau of Yards 
& Docks. Dennett's present address 
is 155 North Columbus Avenue, 
Freeport. He plans to live in 
Wayne, Me., next spring. 


Carroll R. Harding C.E. ‘10 re- 
ceived an honorary degree from 
Hobart & William Smith Colleges at 
Geneva, June 13 last. To quote 
from the citation: “Civil engineer, 
executive, and churchman. Born in 
Maine, graduated from Cornell, he 
has spent a life-time applying his 
knowledge and skill to the im- 
provement of railway transporta- 
tion. . . . Designer and builder of 
bridges, watchful maintainer of 
the highest standards of railroad 
construction and maintenance, he 
is one of those responsible for the 
rapid development of our West 
and Southwest in this century. . . . 
Son of an Episcopal priest, he has 
himself been a devoted layman, 
serving well both his own parish, 
St. Chryostom’s, and the diocese of 
Chicago. We honor him today as 
one who has strengthened the 
sinews of America and are proud 
to admit him to the ranks of our 
honorary alumni.” 


Ralph Brown E.E. ‘13 is vice 
president of Bell Telephone Labora- 
tories, 463 West St., New York City. 
He is in charge of long-range plan- 
ning of the Laboratories programs. 
He has been with the Bell System 
nearly thirty-five years, much of 
the time in charge of research, 
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specializing in radio broadcasting, 
ship-to-shore and overseas tele- 
phony, and radar. He was award- 
ed the Morris Liebmann Memorial 
Prize by the Institute of Radio En- 
gineeers in 1926, and in 1949 re- 
ceived the Institute’s annual Medal 
of Honor. He served as president of 
the Institute in 1927. 


H. B. Peters, C.E. ‘15, has been 
appointed chief engineer, refining 
department, of the Texas Co. He 
joined the Company as a drafts- 
man in 1925 at their Port Arthur, 
Texas refinery and succeeded to 
several refining engineering as- 
signments. He was named assistant 
chief engineer in 1937. 


W. Griffin King M.E. ‘17 retired 
in April, 1953 as secretary of Case 
Institute of Technology and has 
spent most of the time since in 
visiting Mexico and Europe. Mr 
King’s address is Metcalf Road, 
Willoughby, Ohio. 


James C. Travilla M.E. ‘22 6940 
Columbia Avenue, University City 
5, Mo., is vice-president in charge 
of engineering, General Steel Cast- 
ings Corp., Granite City, Ill. “Most 


Ralph Brown 


Will Rowand 


of this year,” he writes, “has been 
spent in South Africa, Mozambi- 
que, and in Europe on business.” 


Laurance H. Daniel E.E. ‘24 was 
born in Havana, Cuba and now 
lives there at Baratillo 9. He is 
president of Laurance H. Daniel, 
Inc., and acts as a consultant for 
various insurance companies. He is 
a director of the Havana Yacht 
Club, and secretary of the Cuban 
Section of the American Water 
Works Association. Mr. Daniel is 
vice-president of the Cornell Club 
of Cuba. 


Keachiro Shimizu C.E. ‘24 is 
president of Yokohama Engineer- 
ing Works Ltd., Yokohama, Japan. 
His son, Nagakazu, who is em- 
ployed in the Ithaca factory of Na- 
tional Cash Register Co., received 
the Master’s Degree in ME at Cor- 
nell in ‘53. Mr. Shimizu is a mem- 
ber of the Cornell Club in Tokoyo. 
He is a grandfather; his daughter, 
Hiroko, has two children. His ad- 
dress is No. 294, Kakinoki-zaka, 
Meguro-ku, Tokoyo, Japan. 


Haig K. Shiroyan E.E. ‘24 is as- 
sistant engineer with Consolidated 
Edison Co. in New York City. He is 
a trustee of Queens Public Library, 
president of the board of deacons 
of the First Congregational Church 
of Flushing, president of the United 
Men’s Clubs of Flushing, and vice- 
president of the Interfaith Society. 
He is secretary of the Cornell Al- 
umni Association of New York City. 
Mr. Shiroyan has published a novel 
entitled The Green Bride. He has 
three children, Richard, who is at- 
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tending Cornell, Louvella, and Len- 
ore. 

Robert R. Bridgman M.E. ‘25 is a 
design engineer with K. R. Wilson 
Co., Arcade. His address is 190 
South Creek Road, RFD 4, Ham- 
burg, N. Y. 

Will H. Rowland M.E. ‘29 vice- 
president of Babcock & Wilcox Co. 
of New York, was awarded the 
Newcomen Medal for achievement 
in the field of steam, at a joint 
meeting of the Newcomen Society 
and The Franklin Institute in Phil- 
adelphia, Pa., January 18. The 
medal, which is awarded by the 
Society not more than once every 
three years, was presented to Row- 
land for his many contributions to 
steam progress, among which was 
his invention in 1936 of the cyclone 
steam separator. His address is 38 
Slope Drive, Short Hills, N. J. 

Ralph L. Hill, Jr. M.E. ‘31 is a 
sales engineer with Washington 
Refrigeration Co., Washington, 
D.C. He resides at 6208 Greentree 
Road, Bethesda, Md. 

Robert M. Scott C.E. ‘32 is a pro- 
ject engineer with Campbell Soup 
Co., Camden, N.J. His address is 


7148 Crittenden Street, Philadel- 
phia, Pa. 

Edward E. Lipinski C.E. ‘33 has 
organized Lee. Foundation Co., 
foundation and concrete contsruc- 
tion firm, Baltimore, Md. He lives 
at 2815 Onyx Road in that city. 

Charles M. Ham A.E.’36 has 
been promoted to engineering sec- 
tion head for radar production in 
the surface armament radar en- 
gineering department of Sperry 
Gyroscope Co., Great Neck. His ad- 
dress is 200 Harvard Street, West- 
bury. 

National Advisory Committee for 
Aeronautics has announced the 
reappointment of Robert B. Roe 
E.E. ‘39 to its subcommitte on heli- 
copters. Mr. Roe is head of the 
flight operations engineering de- 
partment of Sperry Gyroscope Co., 
Great Neck. His address is Box 571, 
Stony Brook. 

Jerrier A. Haddad, E.E. ‘45 join- 
ed IBM in 1945 in the technical re- 
search department. He has been 
with IBM ever since and in 1952 
was made manager of component 
development. In 1953, he was pro- 
moted to manager of the Endicott 


Laboratory and has just been nam- 
ed director of advanced machine 
development. He is married to Mar- 
garet Van Hamlin ‘45 and lives in 
Fishkill. 

Calvin G. Brown C.E. ‘45 is a 
hydraulic design engineer with the 
water department of the City of 
San Diego, Cal., where he lives at 
2345 Balsa Street. 

Victor Beecher, C.E. ‘47 has been 
elected vice-president of Berman 
Construction Co. of Flushing. His 
address is 1225 Ocean Parkway, 
Brooklyn. 

Raymond H. Schumacher, Ch.E. 
‘48 111 Cleveland Avenue, Milford, 
Ohio, has been promoted to cost 
engineer at the Ivorydale, Ohio, 
factory of Procter & Gamble Co. He 
joined P & G in 1948 and was 
named supervisor of the lvorydale 
kettle house and hydrolyzer de- 
partments in 1951. Mr. Schumacher 
is married and has two children. 

Max H. Kraus E.E. ‘49 8315 
Brookside Road, Elkins Park 17, 
Pa., has been appointed manager 
of National Jerrold Systems, Inc., a 
Fhiladelphia company specializing 
in television distribution systems. 





EXPERIENCE 





CRESCENT 


Insulated Wires and Cables 


For more than 70 years CRESCENT 
Wires & Cables have played a lead- 
ing role in the growth of the electri- 
cal industry. Pictured here are just 


a few of the many wires and cables 
made by CRESCENT. 


CRESCENT INSULATED WIRE & CABLE CO. 
TRENTON, N. J. 
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Here's what 
happens when 
you take a job 

with 


DELC 
PRODUCT 


3 As a trainee you get into every 
conceivable phase of Delco’s engi- 
neering operations — engineering 
laboratory, plant engineering, draft- 
ing, sales, processing, standards, 
quality control. Additional assign- 
ments are often made in related 
departments for broader experience. 
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A CAREER WITH 
GENERAL MOTORS 


Delco Products 
ENTRANCE > 





1 When you take a job with Delco 
Products, you start a career with 
General Motors—with a_ division 
known throughout the world as a 
leading manufacturer of electric 
motors, hydraulic shock absorbers, 
and many other products. 








4 Training completed, you'll be 
given a specific departmental as- 
signment. Progress can be made in 
product development, technical 
staff operations, sales, or in manu- 
facturing supervision—according to 
your interests and capacity for 
future development. 


If this opportunity interests you, sign up for the GM interview 


on your campus and ask for referral to Delco Products. For 


booklet detailing Delco’s engineering activities, write to: 


E. J. Bentley, Supervisor, Graduate Training 


Delco Products Division, GMC 


Dayton 1, Ohio 
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2 You enter into a well-organized 
training program—a program spe- 
cifically designed to take full ad- 
vantage of your particular interests 
and abilities. You don’t just “go 
back to school.”’ Instead, you learn 
by doing, with top-flight supervision. 


a 

SUPERVISOR 
MOTOR ond GENERATOR: 
LABORATORY 


5 With Delco’s policy of promo- 
tion from within, your opportunities 
for advancement are virtually un- 
limited. Not every trainee becomes 
a supervisor, but some go much 
farther. Many General Motors top 
executives today are “graduates” of 
Delco Products Division. 


DELCO 
PRODUCTS 
¢ Pe 


of (0 Corporation 
DAYTON OHIO Fag Dayton, Ohio 











College News 








Cornell Aero Lab Shows Increase in Backlog of Contracts 


The Board of Directors of Cor- 
nell Aeronautical Laboratory, Inc. 
has heard that the Laboratory’s 
backlog of contracts reached $12,- 
350,000 on Dec. 31. 

Contracts Manager John J. O'- 
Neil told a semiannual meeting of 
the board that new figure is an in- 
crease of $1,975,000 over the pre- 
vious year’s backlog of $10,375,000. 
He said the increase marks a re- 
versal in the trend of the contract 
backlog. 

Detailing the financial picture, 
Mr. O’Neil said the Laboratory’s 
backlog of research contracts Oct. 
31 was $8,200,000, a decline of 
$3,000,000 from the same period 
last year. However, he said the de- 
cline is explained by a later than 
usual annual negotiation of a large 
contract budget. 

$4,900,000 in additions to exist- 
ing contracts, mostly work in guided 
missiles and tactical air support for 
ground operations, was _ predicted 
for the period from October to De- 
cember. In addition, $1,000,000 in 
contracts was predicted for work on 
stability and control of aircraft, 
high speed aerodynamics, electron- 
ics, and wind tunnel testing. 

“The Laboratory may look to the 
future with optimism,” he said. 
“The annual government budget 
for defense research and develop- 
ment will apparently continue at a 
level of $1,200,000,000 for the next 
several years and the Laboratory’s 
part in the national defense picture 
will continue to be supported by 
a contract structure emanating 
from those funds.” 

He reported the Laboratory’s 
gross volume of business in fiscal 
1955 will amount to at least $10,- 
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500,000, an increase of $500,000 
over fiscal 1954. 

Excellent technical results have 
been achieved within the last sev- 
eral months on large programs in 
important defense areas, Mr. O’Neil 
said. The 12-foot variable density 
wind tunnel, which broke an all- 
time operating record of 400 hours 
in October, has its highest backlog 
in history — $3,200,000. 

“A major share of private wind 
tunnel testing in behalf of the 
government in fiscal 1954 was ac- 
complished in the C.A.L. tunnel,” 
he continued. 

As contrasted to the large-scale 
programs of Laboratory-wide effort, 
he reported, “the less spectacular, 
single-type research effort conduc- 
ted within individual departments 
is nevertheless very important in 
terms of significant contributions, 
and is expected to continue at 
roughly one-half of the Laboratory 
total.” 

Mr. O’Neil said the Laboratory’s 
industrial program, which repre- 


sented only about two percent of 
the total effort in fiscal 1954, will 
probably achieve a modest increase. 


Changes at Olin Hall 


Professor Von Berg, who had 
been on leave for the past year and 
had been employed as chemical 
engineer by the Dow Chemical Co., 
is at Cornell again. However, one 
of his colleagues has taken leave 
this year. 

Professor Gregg is employed as 
metallurgical engineer at the Oak 
Ridge National Laboratory. 


New Vet School Praised 
National recognition is given to 
the new $5.5 million Veterinary 
College building program at Cor- 
nell University by Architectural 
Forum, leading architectural and 
construction industry magazine. 
“Long famous for its research 
and pioneering of new techniques,” 
says the magazine, the school “will 
now undoubtedly become an inter- 


Shown in use here is about half the equipment that will comprise Cornell’s new West- 
inghouse network calculator. 





Westinghous¢ 
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Artist’s conception of the New Veterinary school, now under construction. 


national pilgrimage stop for study 
of its physical plant.” 

According to the Forum, the new 
Cornell facilities designed by archi- 
tects Isadore & Zachary Rosenfield 
of New York City are a “truly in- 
tegrated plant,” whereas most in- 
stitutions of this type usually are 
planned in only haphazard fashion 
“to the old concept of these insti- 
tutions — a self-contained class- 
room and research building con- 
venient to a random collection of 
barns.” 


Arch. College to Have 
Visiting Critics 


The College of Architecture at 
Cornell University has announced 
the appointment of five visiting 
critics and a visiting artist for the 
current year. 

Edward Millman, visiting artist 
for the fall term, has taught at In- 
diana, Washington, and Arkansas 
universities and at summer ses- 
sions of the Art Students League at 
Woodstock. He has studied at the 
Art Institute of Chicago and in 
Mexico. 

Roland A. Wank, who was here 
as visiting critic until October 30, 
was formerly chief architect in the 
Tennessee Valley Authority, chief 
consulting architect in the Rural 
Electrification Administration, and 
chief designer for Albert Kahn and 
Associates. A partner in the firm 
of Fellheimer and Wagner, New 
York, he has studied architecture 
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in Hungary and Czechoslavakia. 

Edward Wormley was visiting 
critic from November 1-20. An in- 
dependent designer, Mr. Wormley 
lists among his clients Alexander 
Smith Carpets, RCA-Victor, Rand- 
McNally and Drexel Furniture 
Corp., and was formerly an execu- 
tive designer for Dunbar Furniture 
Co. He has studied at the Art In- 
stitute of Chicago and in Europe. 

Visiting critic from November 
29-December 4, John W. Ross is 
contractor-president of John W. 
Ross, Inc. Builders, in Bedford, 
N. Y. He was formerly vice presi- 
dent of William L. Crow Construc- 
tion Co. and of the Albert B. Ash- 
forth real estate company in New 
York. Mr. Ross received the bache- 
lor of architecture from Cornell in 
1920. 

Caleb Hornbostel, who was a vis- 
iting critic at Cornell in 1951-52, 
is here from December 6-January 
22. A New York architect, he has 
taught at Cooper Union, Pratt In- 
stitute, and New York University. 
He received the bachelor of archi- 
tecture from Carnegie Institute of 
Technology in 1929, and the Dip- 
lome par le Gouvernment Francais 
in 1933. 

Henry Elder will be visiting crit- 
ic during the spring term. As head 
of a research unit in the British 
House Office, Mr. Elder visited the 
United States, Germany and Bel- 
gium. He was on a British Mission 
to Japan in 1945 to study the ef- 
fects of the atom bomb. Formerly 
senior lecturer at Manchester Mun- 
icipal School of Art and senior stu- 


dio master at Architectural Associ- 
ation School of Architecture in Lon- 
don, he is a partner in Elder and 
DePrero, Chartered Architects, 
London. 


Geodesic Dome on Display 


A geodesic dome based on work 
done at Cornell last year by seniors 
in the College of Architecture was 
among seven Buckminster Fuller 
structures shown publicly last sum- 
mer at the Marine Corps base at 
Quantico, Va. 

Mr. Fuller, while a visiting critic 
in the college, supervised work on 
a dome made of cardboard dia- 
monds stapled together, and coated 
with a plastic. He believes such 
domes may replace the tents which 
armies have used for centuries. 


Calculator to be Installed 


Phillips Hall, the building now 
under construction for the Electri- 
cal Engineering School, is going to 
equipment 
should prove profitable as well as 
useful and educational. An electri- 
cal network calculator, to be used in 
conjunction with the digital compu- 
ter, or “mechanical brain,” located 
in Rand Hall, will be installed on 
completion of the new building in a 
specially lighted, air-conditioned, 
and acoustically treated room. 


house some which 


This calculator will be in many 
ways similar to the calculator now 
in use at the University for deter- 
mining rate of flow, pressures, and 
other such useful data in networks 
of fluid pipelines. That is, the new 
calculator performs these same 
functions on electrical power net- 
works. The digital computer is a 
necessary tool in the use of both 
these calculators. 

The new calculator has a triple 
duty. The two obvious functions 
are in education and research; the 
third is that it will soon be made 
available for rental by utility com- 
panies. Since network calculations 
are exceedingly difficult without 
this new apparatus, it will mean a 
saving of both time and money for 
the renting companies, as well as a 
profit for the University. 
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NORTH AMERICAN HAS BUILT MORE AIRPLANES THAN ANY OTHER COMPANY IN THE WORLD 
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Although best known for design and production of world-famous 
aircraft like the Korea-famed F-86 Sabre Jet and the new, record- 
smashing F-100 Super Sabre... North American Aviation also 


offers engineers excellent opportunities in other technical fields. 


North American needs engineers with imagination to help 
design and build the aircraft of the future. Other fascinating 
careers are created daily in its rapidly developing guided missile, jet, 


propulsion systems, electronic and atomic energy programs. 


When you are ready to enter the engineering profession, consider 
the well-paid opportunities at North American. Meanwhile, 


write for information on your future in the aircraft industry. 


Contact: Your College placement office or write : 


Engineering Personnel Office 12214 South North American 
5701 West Imperial Highway, Lakewood Blvd., Aviation, Inc. 
Los Angeles Downey, Calif. Columbus 6, Ohio 


ENGINEERING AHEAD FOR A BETTER TOMORROW 


Norti American Aviation. INC. 
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A Campus-to-Career Case History 


“Always something new” 


“Different types of work appeal to different 
men,” says Donald O’Brian (A.B., Indiana, 5G), 
in the Traffic Department with Indiana Bell Tele- 
phone Company. “For me, I'll take a job that 
keeps me hopping. And that’s just the kind of 
job I have. 

“You'd think that after two years I’d have all 
the variables pinned down. But it doesn’t work 
that way. When you supervise telephone service 
for thousands of different customers whose needs 


‘ ‘ , 
are always changing, there’s always something 
new coming up. 


“T started with Indiana Bell in 1952, after 
two years in the Army. My training program 
exposed me to many different kinds of tele- 
phone work—customer contact, personnel, ac- 
counting, operations. I saw a lot of jobs which 
looked as interesting as mine. As much as I 
like what I’m doing now, I bet I'll like my next 


spot even better.” 


Don’s enthusiasm for his job is pretty typical of how 
most young college men feel about their telephone 
careers. Perhaps you’d be interested in a similar oppor- 
tunity with a Bell Telephone operating company, such 


as Indiana Bell .. . or with Bell Telephone Laboratories, 


BELL TCOLEPHONE SYSTEM 


Western Electric or Sandia Corporation. See your Place- 


ment Officer for more information. 
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MORTON R. BERGER, 
CASE INSTITUTE 1951, 


f tells graduate engineers... 


e “Worthington was my choice,” Mr. Berger says, “‘be- 
cause of the excellent training and the unusual experiences 
that are possible with a manufacturer having a worldwide 
reputation, and worldwide distribution. Then, when a 
company has seventeen divisions, including air condition- 
ing, refrigeration, turbines, Diesel engines, compressors 
and pumps of all kinds, construction machinery, and 
power transmission equipment, a graduate engineer’s 
chances for getting into his chosen field are even better. 
“Supporting these divisions are research, engineering, 
production, purchasing, and sales, domestic and export. 
The real opportunity, however, is in Worthington itself. 
This is a company that is growing, just as it has for more 
than a century. It is always looking for new, related 
products and good men to engineer, produce, and sell 


“| chose 


Worthington 
for 
opportunities 


in international 
trade” 


them—at home and abroad. 

“I began my career with Worthington’s training pro- 
gram in the Researchand Development Laboratory, where 
full-scale equipment is designed, tested and improved. 
This experience gave me an understanding of the tremen- 
dous part the company plays in the everyday life of mil- 
lions of people. Within fourteen months I was sent to 
Mexico to inspect the facilities of our distributors there. 

“The opportunities for first-hand laboratory experience, 
sales training and contact, travel and field trips, among 
many others, make Worthington a first-rate company for 
the young engineer with a desire to learn and progress in 
his work.” 

When you’re thinking of a good job, think Aigh—think 
Worthington. 


FOR ADDITIONAL INFORMATION, sce your College Placement 
Bureau, or write to the Personnel and Training Department, Wor- 
thington Corporation, Harrison, N. J. 


THE SIGN OF VALUE AROUND THE WORLD 
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Search is exciting ! 


Scientists are constantly probing deeper into the secrets of nature 


— bringing new and better things to you 


AS THE PROSPECTOR thrills to the search for treasure, 
so does the scientist as he searches out the secrets of 
the earth, air, and water. 


THE TREASURE that the scientist seeks is better un- 
derstanding of nature, and ways to bring better living 
for all of us. To find them, he is constantly probing, 
taking the elements apart, putting them back together 
in different ways—aiways looking for something new 
and promising. 

How important is such research? Today, more than 
one-third of the work of the people of Union Carbide is 
in providing products and processes that did not exist 
in commercial quantities 15 years ago. Each new prod- 
uct, each new process, was born of intensive search. 


FROM CHEMICALS TO METALS—The results of these 
achievements are serving all of us today—chemicals 





SYNTHETIC ORGANIC CHEMICALS 
EVEREADY Flashlights and Batteries LINDE Silicones 
BAKELITE, VINYLITE, and KRENE Plastics 
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UCC’s Trade-marked Products include 


ELECTROMET Alloys and Metals 
Dynel Textile Fibers 
PrEst-O-LITE Acetylene 


for life-saving medicines and many other uses...a wide 
range of carbon and graphite products... oxygen for 
the sickroom and industry...a variety of wonderful 
new plastics .. . alloying metals for stainless and other 
fine steels. 

SEARCH ... RESEARCH? To the scientists of Union 
Carbide, search and research are the same—an excit- 
ing key to a brighter future for all. 

STUDENTS AND STUDENT ADVISERS: Learn more about career 


opportunities with Union Carbide in ALLOYS, CARBONS, CHEMICALS, 
GASES and PLAstTics. Write for booklet M-2. 


Union CARBIDE 


AND CARBON CORPORATION 
30 EAST 42ND STREET WCC REV FORE 17 B. F¥. 
In Canada: UNION CARBIDE CANADA LIMITED 





UNION Carbide LINDE Oxygen 
NATIONAL Carbons 
ACHESON Electrodes 
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HAYNES STELLITE Alloys 
PRESTONE Anti-Freeze 
PYROFAX Gas 





Prominent Engineers 


Norm Beachley, ME ‘56 


“Oh—He’d fly through the air with 
the greatest of ease, That daring 
young man on the flying trap- 
€zZe . s 

Like that “daring young man on 
the flying trapeze,” Norm Beachley 
spends much of his time flying 
through the air, as the number one 
pole-vaulter of the Cornell varsity 
track team. 

Norm was born and raised in 
Arlington, Virginia. He attended 
Washington and Lee High School 
where he was a two letter man in 
baseball and track. Evidencing his 
versatility, Norm was also valedic- 
torian of his class. At Cornell, Norm 
has continued to excell in both aca- 
athletics. He played 
frosh football and has won two let- 
ters in track, while maintaing a 
fine scholastic record. He has been 


demics and 


on the Engineering College’s Dean’s 
List for three straight years and is 
at present fourth in his class, He is 
Vice-President of the Spiked Shoe 
Society and is a member of Kappa 
Sigma Fraternity, Quill and Dagger, 
Pi Tau Sigma, and Scabbard and 
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Blade. 

Norm has the usual engineer’s 
hobby — a car. His 1939 Buick, 
nearly a handbuilt classic, is known 
as “Leaping Lena” because of its 
peculiar road-holding habits. Norm 
is an archery fan, making his own 
bows and arrows. He is also an 
accomplished musician, playing the 
guitar and piano, the latter in an 
extraordinarily soothing and cheer- 
ing manner. 

The future indicates travel, 
dressed in blue or khaki. After this 
Norm may do graduate work in 
aeronautical engineering or go into 
research work in the automotive 
field. 

Beachley is a Heptagonal title- 
holder, having placed Ist in the 
pole vault at the Outdoor Heps 
last Spring at Harvard. However his 
best meet was last Spring’s Penn- 
Cornell meet; by winning the pole- 
vault event with a jump of 13/2/42”. 
Norm won a trip to Europe with 
several other Pennsylvania and Cor- 
nell stars. This team participated in 
two European meets: a joint meet 
with Oxford and Cambridge, and an 
international meet in Brussels, Bel- 
gium. Norm placed second in both 
meets, tieing the French national 
champion and losing to the Italian 
national champion in the interna- 
tional meet. After the Brussels’ 
meet, the team broke up into small 
groups for short tours of Europe. 
Norm bicycled through Belgium, 
Holland, Germany, Switzerland, 
and France, arriving in Paris with 
$1.00 in francs and a ticket home 
in his pocket. The high point of this 
trip came as Norm was resting by 
a French roadside. A small auto 
stopped and a frantic Frenchman 
harangued Norm with an unintelli- 
ble verbal barrage. Finally deci- 
phering a question mark after the 
“Paree,”’ Norm pointed in the 
direction of Paris. With effusive 
thanks the driver departed, proba- 


word 


Bob Kahle 


bly the only Frenchman ever shown 
the way to Paris by a Virginia boy. 


ROBERT KAHLE, ME 755 

Born in Mexico, educated in Ven- 
ezeula and Oklahoma, and a suc- 
cess at Cornell: Bob Kahle. This 
very personable and talented young 
man will undoubtedly be one of 
Cornell’s finest graduates. 

Bob went to grade school in 
Venezuela and to high school in 
Tulsa, Oklahoma. There he was 
President of the Thespian Society 
and the Speakers Bureau. As top 
man in his high school, he competed 
with boys from 99 other schools for 
an American Institute of Steel Con- 
struction Scholarship, which he 
won. 

At Cornell Bob has been active 
in many phases of University life. 
Last year he was Secretary of the 
Men’s Judiciary Board and is now 
Chairman. He was active in CURW 
for four years, being vice-president 
his senior year. Bob has been on 
several IFC committees, has been 
a freshman camp counselor for two 
years, and chairman of the Bailey 
Hall freshman orientation show. He 
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was also a member of the crew for 
three years. Bob has continued his 
achievements academically as well. 
He is number three in his class, has 
been on the Dean’s List for four 
years, was a Tau Beta Pi Honor 
Student, and received the Pi Tau 
Sigma Outstanding Junior Engin- 
eer award and the Scott Award for 
the Outstanding Senior Engineer. 
Bob is President of Tau Beta Pi 
and is a member of Chi Psi Fratern- 
ity, Pi Tau Sigma, Kappa Tau Chi, 
Sphinx Head, and Red Key. 

His hobbies are sailing on Long 
Island Sound and skiing. He is 
double-registered in the business 
school but his attendance there next 
year is dependent upon the U.S. 
Air Force. After the service, his 
plans are in the field of production 
or management engineering, for he 
believes that “engineering is a tool 
towards business management.” 


RODNEY ROUGELOT, EE ’56 

From Chattanooga, Tennessee, 
the heart of the Southland, Rod 
Rougelot came to Cornell and, like 
the marines, took the situation well 
in hand. He is the number one man 
in his class in the EE school and 
has been on the Dean’s List for 
three years. A veritable human 
dynamo, Rod is always in motion. 


Helicopters 
(Continued from page 18) 


but this will not be for a long time. 

Development costs are now rela- 
tively high, because extensive test- 
ing is required on each new model, 
particularly in connection with rotor 
systems and control systems. 

One possibility for low-cost heli- 
copters for the future may lie in 
the adaptation of tip power, which 
eliminates engine weight and trans- 
missions. (The transmission of the 
$35,000 ship costs as much as an 
expensive family automobile). 

Compound reciprocating engines, 
however, are likely to offer strong 
competition to other types for some 
time to come. The piston engine 1s 
not ideally matched to rotor opera- 
tion, since optimum hovering condi- 
tions require a low rotor rpm, and 
cruise requires high rpm, which is 
the reverse of rpm requirements im- 
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Rod Rougelot 


His major activity is the Glee Club. 
As Business Manager, Rod must 
handle the myriad of problems and 
arrangements entailed by the shows 
and tours of this organization. This 
job occupies approximately thirty 
hours per week during the first three 
months of school, after which the 
time required diminishes slightly. 
Rod has been an orientation coun- 
selor, publicity chairman of the 
Freshman Orientation Committee, 
a member of the EE Student Fac- 
ulty Committee for three years, and 
an intramural wrestling champion 
for two years. He is Brigade Com- 
mander of all ROTC units at Cor- 


posed on the engine by power con- 
ditions in hovering and cruise. For 
this reason, turbine drives offer 
some attraction. 

The cost of operating the heli- 
copter now used for commercial 
transport (the Sikorsky S-55) by 
three U.S. airlines, Mohawk, New 
York Airways, and National Air- 
lines in Miami, is roughly four 
times that required to operate a 
DC-3. The S-55 can carry 7 to 8 
passengers. 

Commercial air transportation is 
one field of application which has 
only lately started to be exploited. 
The helicopter has the unique ad- 
vantage of being able to operate 
from the center of one city to the 
center of another (see NEWS- 
WEEK, Sept. 20, 1954: Special Re- 
port). To operate efficiently on 
short-haul operations will require 
a 35 to 45 passenger ship. Commer- 


nell and as such can be seen weight- 
ed down with six gold bars on each 
side of the collar of his Navy uni- 
form. Rod is a member of Kappa 
Sigma Fraternity, Quill and Dag- 
ger, Eta Kappa Nu, Tau Beta Pi, 
and Scabbard and Blade. Two years 
ago he was a recipient of the Eta 
Kappa Nu Sophomore Award. 

As a Regular Midshipman in the 
NROTC he has visited many parts 
of the Northern Hemisphere. As a 
freshman he saw Belgium, Holland, 
Portugal, and a good part of the 
Atlantic Ocean. In the summer of 
his sophomore year Rod took the 
amphibious and aviation 
at Little Creek, Va., and Corpus 
Christi, Texas. Last year the Navy 
showed him France, Scotland, Lon- 
don, and again a good part of the 
Atlantic Ocean. 

Rod is a graduate of Baylor Mili- 
tary Academy, Chattanooga, Tenn- 
essee. He was salutatorian of his 
class and was a letterman in foot- 
ball, baseball, and track. 

His immediate future is of course 
dependent on the U.S. Navy. After 
that — a question mark. Rod in- 
tends to eventually be in the busi- 
ness end of engineering. With his 
talent, energy, and personality, Rod 
will be a credit to Cornell where- 
ever he goes. 


courses 


cial versions of such helicopters — 
for example the Piasecki XH-16 — 
are a number of years off. Airlines 
companies are now accumulating 
experience with small-scale helicop- 
ter transportation, and are planning 
toward the availability of larger 
passenger ships in the future. 
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National Advisory Committee for 
Aeronautics (NACA). 
The American Helicopter Society. 
Raymond A. Young, Helicopter En- 
gineering, The Ronald Press Com- 
pany, 1949. 
Alexander H. Flax, The Bending of 
Rotor Blades, Journal of the Aeronau- 
tical Sciences, January, 1947. 
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NACA TN 2648 
NACA TN 2626 
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yAvtomatic testing and recording 
permits accurate evaluation of a 


greater number of resistors 






















ONLY IRC MAKES SO MANY 
JAN AND MIL TYPE RESISTORS 


BASIC REQUIREMENTS 


JAN and Mil Specifications are basic 
guideposts for electronic advance- 
ment, whether used as engineering 
reference points or os procurement 
standards. IRC’s dual emphasis on 


. . another reason why engineers prefer IRC Resistors 


meme prodction ond enacting Sting 56 different IRC resistors is today’s figure—all equiva- 
assures highest performance standards " ‘ 

i tava wailing lent to JAN or MIL specifications. Manufacturers of 
SPECIFIC EXAMPLES military equipment who must meet these specifications 


el SES depend on IRC for all their resistor requirements. 


LE TLS Offering the widest line of resistors in the industry— | 
ype insulate Omposition Kesistors ° . ° ° 

MIL-R-TTA scopic 138 different types in all—IRC is the logical source of 
JAN and MIL type units. 
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IRC Power Wire Wound Resistors | 
MIL-R-26B Specification | 






INTERNATIONAL 
RESISTANCE CO. 


401 N. Broad St., Phila. 8, Pa. 
Upon the Cincuit, Say. ~/WV\- ~—s In Canada: International Resistance Co., Toronto, Licensee 


Type BW Low Wattage Wire Wounds 
JAN-R-184 Specification 





=. 


Sealed Precision Voitmeter Multipliers 
JAN-R-29 Specification - 
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I9 chambers of hell 


You are looking at the units of a $2,000,000 Martin test- 
ing laboratory—part of a man-made hell of fire and 
water, shock and vibration, explosion and corrosion, 
designed to torture electronics equipment! 

For these vital components of today’s aircraft, guided 
missiles and weapons systems. must carry tremendous 
responsibilities. Consider, for example, the electronic 
system of the Martin B-61 Matador: 

Incredibly versatile, it comprises the entire brain and 
nervous system of America’s first successful pilotless 
bomber. Yet this sensitive equipment must withstand 
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the shock of many tons of thrust in the first second of 
take-off — violent changes in temperature and pressure 
—and ground conditions ranging from sand storms to 
arctic blizzards, desert dryness to tropical downpour. 
‘Today, Martin’s facilities are among the finest in the 
world for design, production and proving in the field 
of avionics...one of the major developments of Martin 
Systems Engineering which is now tailoring airpower 
to previously impossible requirements. 


You will hear more about Martin! 


im 
MVE ZA FET 8 Ra ® 


BALTIMORE: MARYLANODO 











Brain Teasers 


Having parried all thrusts and 
thus set the record straight last 
month, the ENGINEER will now con- 
tinue its most antagonizing feature: 
Brain Teasers. We are offering 
three dollars to the first person 
who mails us a complete set of cor- 
rect answers to the following prob- 
lems. Very little paperwork is re- 
quired, but ingenuity is indispensi- 
ble. (Answers in the February is- 
sue. ) 

1. An ambitious grad student de- 
cided to measure the size of 
the earth. Being the owner of 
a large spool of non-stretching 
wire, as well as a good bit of 
endurance, he looped the wire 
around the earth. (For the 
sake of general health assume 
our planet to be a _ perfect 
sphere 8,000 miles in diam- 
eter.) After our hero had the 


















wire tightly wrapped about 
the equator, he let out ten 
more feet, this slack being 
taken up by lifting the wire 
off the ground equally around 
the earth. By letting out that 
ten feet of wire, how much has 
this lad increased the diameter 
of the great circle which the 
wire forms? 

2. A recent editorial read: 
(746,832) (5,924,810) = 
442 48X,770,192” 

What is the blurred digit 
marked “X”? 

3. A freshman left his fraternity 
house with no money, so he 
stopped to cash a_ check. 
Through an error which neith- 
er he nor the teller noticed, he 
was given as many dollars as 
the check read cents and as 
many cents as the check read 


dollars. He then stopped at a 
local tavern and bought a few 
beers — in fact, as many beers 
as the check read dollars, and 
he paid as much per beer as 
the check read cents. When he 
stopped at the drug store for 
some aspirin, he found that he 
had just four times the amount 
of the check. How much was 
the bank short at the end of 
the day? 

4. Three movie houses are lo- 
cated on a level plane at the 
vertices of an equilateral tri- 
angle. If I drive around the 
circuit to see the various 
shows, I find that it takes me 
80 minutes each to travel the 
first two legs, but an hour and 
twenty minutes is required 
for the third. Why does it take 
so long to travel the last leg? 





Cracking 


(Continued from page 11) 


Company. The main features of this 
unit are simplicity of design and 
straight lines of catalyst transfer 
from one zone to the other. In all 
Orthoflow units the reactor and 
regenerator are positioned verti- 
cally above each other. In _ the 
Orthoflow units the reactor and 
catalyst flows through a plug valve 
at the bottom of the regenera- 
tor. In the valve the catalyst is 
mixed with liquid charge fed 
through the stem of the valve. The 
oil vaporizes and carries the cata- 
lyst to the regenerator where the 
reaction is completed. Cracked 
vapors disengage from the catalyst 
and pass up through a cyclone sep- 
arator at the top of the reactor. 
Spent catalyst passes through open- 
ings in a verticle partition in the 
reactor into the stripping zone 
where the remaining hydrocarbons 
are purged with steam. The spent 
catalyst flows through a stand- 
pipe at the bottom of the stripping 
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section to the regenerator. 

In the Orthoflow B units regen- 
erator is positioned above the re- 
actor. The spent catalyst stripping 
zone is in the center of the reactor 
and stripper spent catalyst is 
carried to the regenerator by com- 
bustion air which is admitted 
through the hollow stem of the 
spent catalyst valve. Regenerated 
catalyst flows vertically downward 
from the regenerator and is contac- 
ted with oil feed in the base of the 
reactor. 

At present there are twelve Or- 
thoflow units under construction or 
in operation. Orthoflow A units vary 
in size from 2000 to 10,000 barrels 
per day of fresh feed while Ortho- 
flow B units have a capacity as high 
as 28,000 barrels per day of fresh 
feed with a reactor throughput of 
45,000 barrels per day. 

Design Consideration 

In all the previously discussed 
units emphasis is placed on simpli- 
city of design, low catalyst attri- 
tion, high gasoline recovery, and a 
minimum of shutdown time. In ad- 


dition, ease of maintance, operating 
cost, and the ability to handle a 
wide variety of charging stocks are 
particularly important. On-stream 
efficiency and reliability is partic- 
ularly important in these units. For 
a 5000 barrel per stream day unit, 
with a marginal operating profit of 
$0.50 to $1.00 per barrel, a 5 per 
cent increase in on-stream efficiency 
means increased earnings of from 
$26,500 to $53,000 per year. 

To prevent unnecessary shut- 
downs particular attention must be 
paid to materials of construction. 
High-temperature hydrogen — sul- 
fide corrosion in the reactors, cor- 
rosion from oxides of sulfur in the 
regenerator, and catalyst abrasion 
are particular problems. Where er- 
osion is a problem, carbon steel is 
preferable to moly and _ stainless 
steels which have higher corrosion 
resistance. In the reactor 12 per 
cent chromium alloy steel is usually 
recommended. The regenerators are 
usually constructed of _ stainless 
steel or carbon steel with a heavy 
corrosion allowance. 
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buon. .. a leader in the DESIGN... 


DEVELOPMENT and PRODUCTION of TURBO-JET 


and TURBO-PROP ENGINES 


offers 
young graduate engineers 
unusual OPPORTUNITIES for progress 
in a field where future development 
is unlimited. That field is 
AIRCRAFT TURBINE ENGINES 


We'd like to tell you more about our expanding, long-range engineer- 
ing program. And, explain how you can build YOUR engineering 
career with Allison in Indianapolis. Allison offers REAL opportunity for 
the young engineer with the qualifications and potential for progress 
with a pace setter in advanced types of aircraft power. Write for 
additional information and application blank: R. G. GREENWOOD, 
Engineering College Contact, ALLISON DIVISION, General Motors 


Corporation, Indianapolis 6, Indiana. 


J4 # 
Vf {4 DIVISION, GENERAL MOTORS CORPORATION, Indianapolis, Ind. 


Design, development and production—high power TURBINE ENGINES, PROPELLERS and ACTUATORS for modern 
aircraft . . . heavy duty TORQMATIC DRIVES for Ordnance and Commercial vehicles . . . DIESEL LOCOMOTIVE 
PARTS . . . PRECISION BEARINGS for gasoline and Diesel engines and special application. 
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Technibriets 





A new disc type speedometer, 
“Safety Arc,” which 
indicates by a continous 
curved line, is now in production 
at AC Spark Plug Division of Gen- 
eral Motors. 

Besides being unusually attrac- 
tive, the new speedometer design 
has a decided safety feature. While 
the speedometer is compact, speed 
is clearly indicated by a bold red 
line on a semi-circular dial. The 
continuous red line flows from left 
to right across the speed markings 
as the car accelerates. In decelerat- 
ing, the line flows back toward zero. 


known as the 
speed 


The brilliance of the line, both 
day and night, gives the driver two 
quick indications of his speed. First 
he notes the speed indicated by 
the figures at the end of the red 
line. Second, the length of the line 
itself is an automatic indication of 
speed. 

Research and experimentation 
has proven that the bright red 
‘flowing’ line is the most impressive 
way yet discovered of indicating 
car speed. Since the speed line 


lengthens with the increase of car 
speed, its length tends to make a 
driver more speed conscious at all 
times. 

The total milage meter is located 
away from the “speed line” for 
clear reading of both speed and 
mileage. 

In addition, a new and more 
efficient dampening feature has 
been used to eliminate any chance 
of speedometer noise or vibration. 
The dampening has been accom- 
plished through use of non-metallic 
washers and silicone liquid. 


Rapid Test of Lamp Life 


Scientists can now almost instant- 
ly predict approximately how long 
a particular fluorescent lamp will 
burn—something which formerly 
could be found out only by burning 
it until it blinked out after an aver- 
age period of 7500 hours. 

This was revealed by Richard N. 
Thayer, lamp development engineer 
for General Electric at Nela Park, 
Cleveland, in a paper on “Deter- 


This new electron microscope, which is twice as powerful as previous instruments, will 
enable scientists to examine bacteria and other matter smaller than 1/10 millionth of 
an inch and provide useful magn.fication up to 200,000 times. 


minants of Fluorescent Lamp Life,” 
presented at the National Technical 
Conference of the Illuminating En- 
gineering Society. 

Other things being equal, the life 
of a fluorescent lamp is proportion- 
al, according to Thayer, to the 
amount of a chemical, called “emis- 
sion coating,” held by the lamp’s 
cathode. By weighing this emission 
material, which serves as the source 
of electrons to carry the current 
through the lamp, the life of a lamp 
can be estimated. 

The development engineer said 
his organization had developed an 
electronic method which permits 
rapid testing of fluorescent lamps 
for the quantity of chemical on 
their cathodes without breaking 
open or even lighting the tubes. 

In this method, Thayer explain- 
ed, the lamp under test is compared 
in an electronic circuit with a lamp 
having an uncoated cathode. When 
the current is applied, the coated 
cathode is slower to increase in tem- 
perature. This difference in resis- 
tance to heating is roughly propor- 
tional to the weight of the emission 
coating, and can be read on a meter. 

The getting the desired quali- 
ty of chemical on the cathode, and 
retaining it there through all lamp 
processing and handling steps, re- 
quires close controls, according to 
the G-E engineer. He said many 
checks are made to insure high 
quality. The new electronic tester 
is said to be an especially useful 
control tool in detecting short-life 
lamps. 


New Radiation Detector 
Developed 


Alpha Poppy is not the name of 
a flower or a new college fraternity, 
but the name chosen by General 
Electric engineers for a new radi- 
ation detector. It looks like the 
common conception of a futuristic 
ray gun, but it doesn’t send rays; 
it “catches” them. 

The device is designed to check 


THE CORNELL ENGINEER 





... KEEP THE WHEELS TURNING 


HOW 
HERCULES 





_IMPROVE PAPER QUALITY — 


‘@ VERSATILE RAW MATERIAL—The linters left on 
cotton seed are made into chemical cotton (bleached 
cotton linters) by Hercules’ Virginia Cellulose 
Department. In high-grade paper, chemical cotton 
replaces rags, eliminates costly rag sorting. And 
chemical cotton is the best source of cellulose, key 
to products ranging from lacquers to plastics. 


HERCULES 
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‘@ CHEMICAL BATH—Hercules Dresinate®, added to alkaline cleaners, increases the 
efficiency of cleaning solutions for large equipment such as these railroad wheels. In 
other applications—as an emulsifier, detergent, dispersant, foaming and flotation agent 

this water-soluble resinate helps increase performance, reduce cost of other compounds. 


Most businesses are helped today by Hercules’ business . . . the 
production of synthetic resins, cellulose products, chemical cotton, 
terpene chemicals, rosin and rosin derivatives, chlorinated products, 
and many other chemical processing materials—as well as explo- 
sives. Through close cooperative research with its customers, Hercules 
has helped improve the processing or performance of many industrial and 


consumer products. 


... LINK A NATION 


@> IMPOSSIBLE WITHOUT EXPLOSIVES—Modern highway construction, such as the 
$555-million, 427-mile New York State Thruway, would be impossible without ex- 
plosives. Whether it means cutting through a mountain, spanning a gorge, or even 
moving a river—te modern highway can go straight and level, thanks to the con- 


« 


trolled energy supplied by Hercules® explosives. 


HERCULES POWDER COMPANY 


Wilmington 99, Del. 


Sales Offices in Principal Cities 





ENGINEERING WRITING 





Here is an ideal way 
for the engineer or 
physicist with some 
aptitude for writing to 
enter the field of advanced 
electronics. In this 
relatively new and 
expanding area you can 
make immediate and 
effective use of your 
academic training while 
acquiring additional 


experience, 





Hughes Research and Development 
Laboratories are engaged in acontinu- 
ing program for design and manufac- 
ture of integrated radar and fire con- 
trol systems in military all-weather 
interceptor aircraft. Engineers who 
produce the maintenance and opera- 
tional handbooks for this equipment 
work directly with engineers and 
scientists engaged in development of 
radar fire control systems, electronic 
computers, and other advanced elec- 
tronic systems and devices. 

Your effort in the field of engineer- 
ing writing through these publica- 
tions transmits information to other 
engineers and technical personnel on 
operation, maintenance and modifi- 
cation of Hughes equipment in the 
field. 

You willreceive additional training 
in the Laboratories at full pay to be- 
come familiar with Hughes equip- 
ment. Seminars are conducted by 
publications specialists to orient new 
writers. After-hours graduate courses 
under Company sponsorship are 
available at nearby universities. 








HUGHES 


RESEARCH AND 
DEVELOPMENT 


LABORATORICS 


SCIENTIFIC AND 
ENGINEERING STAFF 


Culver City, Los Angeles County, California 
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work areas and clothing for sources 
of alpha radiation, which can be 
dangerous if absorbed internally. 
It will often be used with equip- 
ment that sends out warning “pops” 
when alpha contamination is de- 
tected; hence the odd name. 

A tiny bit of radioactive material 
no larger than a pinhead will emit 
alpha particles for thousands of 
years. Since alpha radiation quickly 
dissipates its energy in air, it is 
normally harmless except when a 
source of such radiation becomes 
lodged inside the body. 

The “muzzle” of the pistol-like 
Alpha Poppy is passed close over 
the areas of suspected contamina- 
tion. Tissue-thin aluminum foil lets 
in alpha rays, but keeps out ordi- 
nary light. 

The alpha rays are “caught” by 
a zinc sulphide screen, which causes 
them to expend their energy, cre- 
ating light. The light is converted 
to electrical impulses, which are 
amplified thousands of times and 
can be used to obtain an audible or 
visible signal. 


X-ray Magnification 


X-rays are used to look inside 
all sorts of things, ranging from 
huge castings to the human body. 
Now scientists will soon have at 
their disposal a new General Elec- 
tric Company instrument that will 
enable them to magnify and X-ray 
subjects smaller than the human 
eye can see. 

Called the X-ray microscope, this 
instrument is capable of wide use 
in medical science, biology and in- 
dustry. The device magnifies up to 
1,500 diameters and permits the 
study of grain structure in metals, 
the cell structure of bones and hu- 
man tissue and the internal organs 
of tiny insects and other subjects 
opaque to light. 

Scientists in the laboratories of 
the U.S. and Euorpean countries 
have long endeavored to develop a 
practical device of this kind that 
can be produced in quantity. The 
principal feature of the instrument 
is an electro-static lens system that 
provides an X-ray source 300 times 
smaller than a human hair. This is 
important because the larger the 
X-ray source, the lower the poten- 
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This U. S. Navy Neptune P2V-7’s outthrust “Stinger” tail tells tales on submarines— 
spots them underwater with secret apparatus. 


tial magnification of specimens. 

A conventional X-ray source 
cannot be made smaller than about 
one-eight inch in diameter, and 
even a source as small as one 
1,000th of an inch gives magnifica- 
tion no greater than an ordinary 
reading glass. 


Work Completed on 
New Rifle 


A lightweight recoilless rifle and 
new-type ammunition with unpre- 
cedented tank-killing power have 
been unveiled by the Army Ord- 
nance Corps in Lacarne, Ohio. 

The weapon, a 106 mm battalion 
anti-tank rifle known as “The 
BAT,” has doubled the penetrating 
power of any existing recoilless rifle. 
Weighing less than 500 pounds, it 
can be carried by three men or 
mounted in a Jeep. 

Development work began on the 
rifle shortly after the start of the 
Korean war, but production did not 
start until last fall. It is now being 
produced by Firestone. 

One of the features of the weapon 
is a rigidly mounted .50 caliber 
spotting rifle which permits greater 
fire control and speed in moving on 
a target. By firing tracers, the spot- 
ting rifle eliminates the need for 
a heavy and fragile optical range- 
finder. 

The BAT, measuring approxi- 
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mately 10 feet in length, can be 
mounted or dismouted from a Jeep 
or 14-ton truck in less than a min- 
ute. It enables foot soldiers to meet 
tanks on even terms for the first 
time. 


“Pin Ball Machine” Tests 


A scientific “pin-ball machine” 
is being used to speed up testing 
one of the Army’s newest defense 
weapons — the Skysweeper. 

Rows of lights mounted on the 
front of the device flash on and off 
as it quickly and automatically 
tests hundreds of electrical con- 
nections in the Skysweeper for 
shorts and breaks. 

The light flashing stops if a 
faulty connection is found. 

In each Skysweeper — an elec- 
tronic artillery machine gun built 
to seek out and destroy invading 
fighter planes — there are eleven 
wiring harnesses. Each has as much 
as a half mile of wire and 800 con- 
nector points. 

The new machine can test the 
largest of these harnesses in less 
than an hour. Former test proced- 
ures took 40 hours. 

Inner parts of the device include 
nearly a half mile of wire, 1,000 
connector points, 525 separate re- 
lays and six automatic stepping 
switches. 

Leading from the machine and 
mounted on an adjoining table are 





The design engineer trained in 
welded steel construction is best 
able to meet industry's need for 
low cost manufacture because 


WELDED DESIGNS 
CUT COSTS 507% 


Y using steel instead of cast iron, 
design engineers today make their 
products more efficient . . . many times at 
half the cost. Product designs are strong- 
er, more rigid, take less material to build. 


Too little attention is usually devoted to 
simplification of product designs to elim- 
inate costly manufacturing manhours 
once a basic design is established. Where 
designers reappraise product details for 
welded steel construction, production 
costs are being cut an average of 50% com- 
pared with manufacture using castings. 


Manufacturing operations are simpli- 
fied with welded steel design. Rejections 
due to inferior metal are eliminated. Less 
machining and finishing are required. 
Finished machines are streamlined, more 
modern in appearance. 


In the example below, an economy- 
minded design engineer lowered manu- 
facturing cost on a machine arm and cut 
weight of the arm. 


Before conversion to steel, the machine 
arm required 182 pounds of gray iron 
and cost $38.25 to cast and machine. 
Welded steel design weighs only 86.8 
pounds... costs $20.06. 


Fig. 1. Original 

cast construction 

of operating ma- 
chine lever. Weighs 182 
pounds... Costs $38.25. 


Fig. 2. Welded steel 
design is stronger, 
stiffer yet weighs 
only 86.8 pounds... 
Costs $20.06. 


DESIGN DATA for welded construction is avail- 
able to engineering students in the form of bulletins 
and handbooks. Write 


THE LINCOLN ELECTRIC COMPANY 
Cleveland 17, Ohio 

THE WORLD'S LARGEST MANUFACTURER OF 
ARC WELDING EQUIPMENT 
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12 plug-tipped wires, each with 75 
contacts. These are connected to 
contacts on the skysweeper wiring 
harness in much the same way as 
an ordinary table lamp is plugged 
into a wall socket. 

The rows of lights mounted on 
the front panel of the device pro- 
vide a visual method of following 
the automatic testing operation. 
The top row of lights are consec- 
utively numbered from one through 
nine; the second row, 10, 20, 30 
through 90; the bottom row, 100, 
200, 300 through 1,000. Wires on 
the harness are similarly numbered 
so any short or break in a wire can 
immediately be seen on a corres- 
ponding light. 


Radar Eye for Jet Bombers 
A remote controlled tail turret 
system, capable of knocking down 
enemy interceptors in the night or 
fog, will protect the Air Force’s 
Boeing B-47E Stratojet bomber. 
The turret gives the six-jet 
bomber a heavyweight punch to the 
rear and, guided by radar, it can 
track and shoot down unseen tar- 
gets. It is especially adapted for 


ae 


Radar “eyes” that pierce the blackest 

night are provided on the Air Force's 

Boeing B-47E Stratojet bomber by the 

General Electric Company-designed ra- 
dar-controlled tail turret. 

high speed jet airplane operation. 

The gun-firing system has been 
designed so that radar and an 
“Electric Brain” will do most of the 
work. 

The Air Force revealed that it 
has been delivering these armament 
units for nearly three years. 

In danger areas, the radar is 
switched to “search”. With this 
done, the radar maintains a watch 
to the rear. 


When the radar picks up an at- 
tacking plane, a “pip” shows up on 
the radar screen. 

Once the target is centered in the 
crosshairs, it is tracked automati- 
cally. This tracking action supplies 
the computer with the information 
it needs, and when the attacking 
plane gets into range, the gun is 
fired. 

The system consists essentially of 
a tail turret mounting two guns, a 
computer, control equipment, and 
search-track radar. 


World’s First ““Speedwalk” 


The world’s first commercial 
moving sidewalk soon will be in 
operation between the stations of 
the Erie Railroad and the Hudson 
and Manhattan Railroad in Jersey 
City, N. J. It will be capable of 
handling 10,400 passengers an hour 
through the interstation tunnel. 

The 227-foot conveyor, being 
built by the Goodyear Tire and 
Rubber Co. and the Stephens- 
Adamson Manufacturing Co., is 
called a “Speedwalk.” 

The new conveyor will utilize a 
six-ply rubber and fabric conveyor 











CAR PULLERS, BARGE MOVERS 


ELECTRIC, GASOLINE, DIESEL 
Let Silent Hoist Car Pullers, electric, gasoline, and 
diesel driven Winches serve you. Power-driven Cap- 
stans, Gypsies, and single and double Winches for all 
materials-handling applications — rigging, skip hoists, 
maintenance, construction, cable ways, etc. 


Did you Know.... 


that our Gift Department has many items be- 

CAPSTAN DRUM WINCH 
6 Sizes: 4 Sizes: 
Draw Bar Pull Capacities 
2,000 Ibs. 6,000 Ibs. 
6,000 Ibs. 12,000 Ibs. 

12,000 Ibs. 24,000 Ibs. 

18,000 Ibs. 40,000 Ibs. 

22,000 Ibs. 

30,000 Ibs. 


sides pennants, banners, mascots and Cornell 


jewelry? 





The electrical appliances, for instance, are 
up-to-the-minute models of Toasters, Irons (steam 
and dry), Mixers, and Cookers. With all the 
y Christmas engagements you'll be hearing about, 
you'll no doubt have to start thinking about 
wedding gifts! 


For convenient shopping and first class 


merchandise— 





Come to 


The Cornell Campus Store 

Mfrs. of KRANE KAR Swing-Boom Mobile Cranes, LIFT-O-KRANE 

Fork Lift Trucks, Cranes for Motor Trucks, Capstans, Gypsies, 
Single and Double Drum Winches, Coal Slicer Hoists. 


SILENT Hoist & CRANE Co. 


894 63rd STREET BROOKLYN 20, N. Y. 
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Barnes Hall 























belt, 5% feet wide and 5% in. thick. 
It will be driven at a speed of 1% 
miles per hour (about half normal 
walking speed). For 127 feet of its 
length, the Speedwalk will carry 
passengers on a 10 per cent grade. 

Handrails will move at the same 
speed as the belt and passengers will 
be able to step on and off as if it 
were an escalator. The belt will 
move in whichever direction the 
traffic is heavier. 


Plastic Boats Make 
A povearance 

Wide beam 16 foot glass plastic 
“assault boats” weighing less than 
300 pounds are now being pro- 
duced by Universal Moulded Pro- 
ducts Corporation of Bristol, Va., 
for service testing by the Army 
Corps of Engineers. Engineering 
tests on plastic boats have already 
been successfully completed. 

Designed for assault crossings of 
rivers and streams, the boats are 
strong enough to carry 15 men with 
full packs, yet light enough to be 
readily hand carried. They are 
laminated under 65 pound pressure 
by use of a light gauge, inexpensive 
steel mould and a preformed rub- 
ber blanket which serves to pro- 
vide the vacuum pressure prior to 
the application of additional pres- 
sure and heat to the laminate in a 
large autoclave. 

The purpose of the additional 
autoclave pressure is a thorough 
“wetting out” of the glass fibers 
by the resin, which in turn guaran- 
tees uniformity in mass production. 
For quick detection of “starved 
areas” which sometimes occur in 
plastic laminates, these boats are 
not pigmented or painted prior to 
inspection by the Engineers. 

Boats laminated by this close 
quality control process are expected 
to be competitive with boats pro- 
duced by other techniques. 

The successful 
these “assault boats” in forthcom- 
ing tests may contribute materially 
to the military’s adopting fiber glass 
plastics for the construction of 
many small landing craft. 


performance of 


gas. The only suitable materials of 
which these could be made were 
compounds of fluorine, or fluor- 
carbons; these substances resist not 
only UF, but also nearly every 
other corrosive material known. 
Thus there emerged as a by-product 
of the production of U-235 a ma- 
terial which has found application 
in the fabrication of plastics, oils, 
and paints with remarkable proper- 
ties. 
H-Bomb 

The thermonuclear, or hyrogen 
bomb, has since 1951, superseded 
the atomic bomb, and therefore any 
discussion such as this which ex- 
cluded the fusion process would be 
highly Fusion in- 
volves the welding together of hy- 
drogen atoms to form helium atoms. 
This is the process which occurs in 
the sun, and liberates a 
thousand-fold more energy than 
the fission of uranium or pluton- 
Ordinary hydrogen 


inappropriate. 


which 


ium atoms. 
atoms, however, refuse to fuse; two 
rare isotopes of hydrogen, tritium 
and deuterium, the latter occuring 
in nature and the former manufact- 
ured in much the same way as plu- 
ton ium, will perform the fusion 


process in an H-bomb. High tem- 
peratures of the order of millions 
of degrees as exist on the sun, are 
necessary for the initiation of the 
fusion process, and these are pro- 
vided by the detonation of an ordin- 
ary A-bomb. 
Conclusion 

The scope of this nation’s atomic 
energy program may be realized 
by the setting down of a few signi- 
ficant statistics. The construction 
and maintenance of the Oak Ridge 
and Hanford plants has necessitat- 
ed the establishment of two towns 
of over 30,000 population each in 
the states of Washington and Ten- 
nessee. The concrete poured at the 
Savannah River plant would suf- 
fice to lay a sidewalk five feet wide 
and six inches thick from coast to 
coast, and the earth removed in 
excavation work would build a 
wall ten feet high and 6 feet thick 
from Los Angeles to Boston. The 
labor force currently engaged in 
the program numbers 65,000 or five 
per cent of the nation’s total con- 
struction force. These are but a 
few of the amazing facts about his- 
tory’s most gigantic industrial un- 
dertaking. 





< 7 Lngenuity... 


“A Key to K&E Leadership 


To design a slide rule that makes even the most complex 
calculations simple takes ingenuity. Years of ingenious 
developments and improvements by K&E, first to make 
slide rules in America, produced the Log Log Duplex 
Decitrig®, the slide rule most used by engineers and 


students alike. Ingenaity—of design, of manufacture—is 
one of the keys to K&E’s eighty-seven years of leader- 
ship in drafting, reproduction, surveying and optical 
tooling equipment and materials, in slide rules and 
measuring tapes. 


KEUFFEL & ESSER CO. 
New York «¢ Hoboken, N. J. 


Chicago « St. Lovis « Detroit - San Francisco + Los Angeles + Montreal 


Atomic Energy 

(Continued from page 15) 
corrosive a material as can be pro- 
duced. Lubricants, seals, waxes, and 
other essentials to the process, must 
resist the corrosive action of the 
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Colt locking factenore 
SCoshit op nets _—Rollpins 


SPLINE NUT 


dia. from 1/16” to 1/2” 


Rollpins are slotted, tubular steel, pressed-fit pins 
with chamfered ends. They drive easily into holes 
drilled to normal tolerances, compressing as driven. 
Extra assembly steps like hole reaming or peening 
are eliminated. Rollpins lock in place, yet are read- 
ily removed with a punch and may be reused. 

Cut assembly costs by using Rollpins as set 
screws, positioning dowels, clevis or hinge pins. 
Specify them in place of straight, serrated, tapered 
or cotter type pins. 


CHANNEL NUTS FLOATING ANCHOR NUT 


Every major aircraft now being assembled relies on the 
vibration-proof holding power of ELASTIC STOP nuts. 
Only ESNA manufactures a complete line of all types 
and sizes of self-locking nuts. 


tsna) 


-@), ELASTIC STOP NUT CORPORATION @Oherl 
os OF AMERICA R ‘an. 


Elastic Stop Nut Corporation of America 
Dept. N34-152, 2330 Vauxhall Road, Union, N. J. 


Please send me the following free fastening information: 


(C Elastic Stop Nut Bulletin (0 Here is a drawing of our 
C Rollpin Bulletin product. What fastener would 


(0 AN-ESNA Conversion Chart you suggest? 
Title. 














ee 
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1916—The first Boeing plant, Seattle 


1954—Boeing’s Seattle plant as it appears today. New Engineering Building is shown in foreground. 


Is career stability important to you? 


Then the chart below will be of interest. 
It shows that 46% of Boeing's engineers 
have been with this company for five 
or more years; 25% have been here 10 
or more years, and 6% for 15 years. 


10% 20% 


One reason for this stability is that 
Boeing has grown steadily for 38 years, 
providing plenty of room for advance- 
ment. Another reason is the highly in- 
teresting type of work at Boeing, such 
as designing and building America’s first 
jet transport and the revolutionary B-47 
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and B-52 jet bombers, as well as work 
on pilotless aircraft, supersonic flight 
and research in nuclear-powered aircraft. 

Still another reason is this: Boeing 
always has put dominant emphasis on 
engineering development. Pioneering in 
this field has meant that Boeing con- 
stantly has increased its engineering staft 
in relation to total employees. Fifteen 
years ago, one out of 16 employees was 
in engineering. Five years ago the pro- 
portion of engineers had been raised 
to one in ten and today it has climbed 
to one in seven. 

Boeing has rewarding openings for 
engineers of EVERY category—electri- 
cal, civil, mechanical, aeronautical and 
related fields, as well as for applied 


physicists and mathematicians with ad- 
vanced degrees. 

Careers at Boeing afford a wide vari- 
ety of experience in research, design and 
production, as well as work with new 
materials and techniques, and contacts 
with a cross section of industry through 
Boeing’s vast subcontracting program. 

Boeing promotes from within and 
holds regular merit reviews to assure in- 
dividual recognition. Engineers are en- 
couraged to take graduate studies while 
working and are reimbursed for all tui- 
tion expense. 


For further Boeing career information 
consult your PLACEMENT OFFICE, or write 


JOHN C. SANDERS, Staff Engineer — Personnel 
Boeing Airplane Company, Seattle 14, Wash. 


SOLEMN LF 


SEATTLE, WASHINGTON WICHITA, KANSAS 
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EDLES 


Manufacturers of Super-Refractories Only 





+ 
REFRACTORY CRUCIBLES 


GRAPHITE CRUCIBLES 
HIGH TEMPERATURE CEMENTS 
SPECIAL REFRACTORY BRICK, TILE, SHAPES 


¢¢ ¢ 
From the Following Materials:— 


GRAPHITE ——— SILICON CARBIDE ——— FUSED ALUMINA —— MULLITE 


MAGNESIA ZIRCON 
e¢ ¢ 


LAVA CRUCIBLE-REFRACTORIES CO. 
PITTSBURGH, PA. 
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v 7 REFRIGERATION HELPS MAINTAIN WISHES ITS READERS 
“5 000 M.P.H. SPEEDS IN WIND TUNNELS 


For testing aircraft at speeds up to 5,000 m.p.h., the 
National Advisory Committee for Aeronautics operates sev- A PLEASANT AND PROSPEROUS 
eral large wind tunnels at Ames Aeronautical Laboratory near 
San Francisco. 

ew energy “ry in gyn the air to over 72 
pounds pressure would result in overheating and excessive 
water content, but for the special Frick cooling and condition- NEW YEAR 
ing system illustrated. 

Whether your cooling problem involves special equipment 
and techniques, or standard components, Frick Company is 
prepared to provide the finest. Write today for literature 
and quotations. 


Frick ;:(0, 


WAYNESBORO, PENNA. 
The Frick Graduate Training Course in Refrigeration — 
Air Conditioning, offers a career in a growing industry. 
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Bill Zartman wants to know: 





What effect 
would an advanced 
degree have on 
my opportunities 
for advancement 
at Du Pont? 


William N. Zartman is studying for a B.S. in Chemical Engineering at the 
University of Illinois. Last summer he worked in the Technical Laboratory at 
Du Pont’s Chambers Works to gain industrial experience. He has not yet 
selected a permanent employer, however; and right now he’s asking the kind 
of questions which will help him select the right job and plan a successful career. 


Sheldon Isakoff answers: 





Dr. Sheldon Isakoff received his Ph.D. degree in 
Chemical Engineering from Columbia University 
in 1952, doing his graduate research work on the 
problem of heat transfer in liquid metals. Since 
graduation he’s been engaged in fundamental re- 
search work at the Du Pont Experimental Station, 
Wilmington, Delaware. Dr. Isakoff is now a Re- 
search Project Engineer in the Engineering Re- 
search Laboratory. 





Are you interested in research work? 


About 2000 Du Pont scientists are cur- 
rently engaged in research, aided by some 
3500 other employees. Laboratory facilities 
of the highest quality are available at the 
Du Pont Experimental Station near Wil- 
mington, and elsewhere throughout the 
country. Full information about research 
work at Du Pont is given in ““The Story of 
Research.” Write for your copy of this free 
28-page booklet to E. I. du Pont de Ne- 
mours & Co. (Inc.), 2521 Nemours Build- 
ing, Wilmington, Delaware. 


—@U POND— 


REG. U. 5. PaT. OFF 








BETTER THINGS FOR BETTER LIVING 
.-»-THROUGH CHEMISTRY 


WATCH “CAVALCADE OF AMERICA” ON TELEVISION 
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An advanced degree would undoubtedly have a favorable effect 
in technical work, Bill, but let me enlarge on that just a little. 
In my own field —chemical engineering—a doctorate is consid- 
ered to be evidence of demonstrated ability in carrying out 
original research. An advanced technical degree is therefore 
helpful in obtaining work in research and development, where 
that skill is definitely important. You might say it gives a man 
a head start in proving his ability in those areas. 


It’s less important in some other areas, though. For example, 
in production or sales work a manifest ability for handling 
human relationships is just as important for advancement as 
technical competence. If an engineer is sold on production work 
or sales, a graduate degree in marketing or business adminis- 
tration might be more helpful to him than advanced technical 
training—in getting started. 


But I’ve noticed this at Du Pont. Once a man lands a job in 
his chosen field and actually begins to work, his subsequent 
advancement depends more on demonstrated ability than on 
college degrees. That’s true throughout the entire company — 
in scientific work, administration, or what not. 


So an advanced degree is not a royal road to anything at 
Du Pont, Bill. But when coupled with proved abilities, an ad- 
vanced technical degree is unquestionably helpful to a man in 
research and development work. It often gives him a chance to 
demonstrate his abilities more rapidly. 





STRESS ad STRAIN... 


The Ag on his first visit to the 
city was fascinated by the asphalt 
streets. Scraping his feet on the 
hard surface, he said: “Well, | can’t 
blame ‘em for building a town 
here. The ground’s too derned hard 
to plow anyhow.” 


A sweet old lady, always eager 
to help the needy, spied a par- 
ticularly sad looking old man 
standing on a street corner. She 
walked over to him, pressed a 
dollar into his hand and said, 
“Chin up.” 


The next day, on the same cor- 
ner, the sad old man shuffled up 
to the lady and slipped ten dollars 
into her hand. 


“Nice picking,” he said in a low 
voice. “He paid nine to one.” 


New Parson: “I’m certainly glad 
to have such a wonderful congre- 
gation.” 


Parishioner: “And we're delight- 
ed to have you. You have been so 
informative. Why, we didn’t know 
what sin was before you came.” 


A meddling old English woman 
accused one of the villagers of 
having reverted to drink because, 
“with her own eyes,” she had seen 
his wheelbarrow standing outside 
the tavern. 


The accused man made no ver- 
bal defense; but the same evening, 
he placed his wheelbarrow outside 
her door and left it there all eve- 
ning. 


We've gotten a special report 
from the South. Seems that the 
drought down there 1s so bad the 
trees are going to the dogs. 
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A small boy was very interested 
in watching a baldheaded man 
scratch the fringe of hair around the 
side of his head. After some time 
the boy said in a loud whisper, 
“Say, Mister, youll never catch him 
that way. Why don’t you run him 
out in the open?” 


A grouch went into a barber shop 
and said to the barber; “I want a 
shave, see? I don’t want a haircut, 
I don’t want a shampoo, I don’t 
want a shine, I don’t want a mani- 
cure and I don’t want any chit- 
chat. See? I just want a shave. You 
understand ?” 


“Lather?” asked the barber. 


A farmer and a professor were 
sharing a seat on a train. It was 
getting lonesome so the farmer 
started a conversation and they 


soon became a friendly pair. 


“Let’s have a game of riddles to 
pass the time,” said the professor, 
“tf I have a riddle that you can't 
guess you give me one dollar or 
vice versa.” 

“All right,” replied the farmer, 
“but since you are better educated 


than I am, do you mind if I give 
you only fifty cents?” 


“OK,” replied the 


“You go first.” 


“Well, what ammal has 
legs walking and two legs flying?” 


professor, 


three 


“T don’t know. Here’s your dol- 
lar. What’s the answer?” 


“IT don’t know either. Here’s your 
fifty cents,” answered the farmer. 


Three gentlemen appeared at 
the railroad station, alcoholically 
propelled. As they reached the 
platform, the train began to move, 
and all three staggered for it. The 


station cop and a porter managed 
to bundle two of them aboard but 
they didn’t get the third gent on 
the train. He stood sadly on the 
platform watching it disappear. 


“Too bad, mister,” the cop said. 
“Wish you could have gone 
aboard.” 


“Yes,” replied the man, “and 
my frens’ll be sorry too. They were 
seeing me off.” 


Asked what he did for recreation 
if and when he got to town, one of 
those long, lean Texas cowboys re- 
luctantly confessed, “I most always 
go dancin’ if there is one.” 


“Why nobody’d guess you knew 
how to dance,” the questioner ex- 
claimed in surprise. 

“Heck, | can’t dance a lick,” the 
cowboy admitted, “but boy | sure 
like to hold ‘em while they do!” 


The devil sends the blessed 


winds 
To raise the skirts on high; 


But God is just—he sends the 
dust 


To blind the wicked eye! 


Too many of us are at the metal- 
lic age—silver in our hair, gold in 


our teeth... and lead in our 


pants. 


Dinner guest at an Engineering 
Banquet: “Will you pass the nuts, 
Prof?” 

Preoccupied Professor: “I sup- 
pose so, but | really should flunk 
most of them.” 


Overheard in the Wivow office: 
“The editor just hung himself!” 


“Omigosh! Have you cut him 
down?” 


“Heck no, he isn’t dead yet.” 
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SSE AT WORK—No. 13 in a Kodak series 


Ye, RE, & 


“iy: Sey 


Westbound Rio Grande freight in Ruby Canyon of Colorado River. 


The freight rolls away an hour sooner 
because photography cuts yard bookkeeping 


The Denver and Rio Grande Western microfilming. It is one of the fast growing and widely 
Railroad microfilms its waybills in used ways photography works for industry. 

e c “ 
minutes, cuts running schedules, 


saves costs in train idling time. 


Small businesses and large are finding that photog- 
raphy helps in simplifying routine procedures, in 
product design, in personnel relations. It improves 
production, saves time and cuts costs. 

You don’t find a Rio Grande freight idling at the Graduates in the physical sciences and in engi- 
terminal while waybills are copied by hand. In- neering find photography an increasingly valuable 
stead, Recordak Microfilming copies them. Then 
theyre put aboard and the train is off in just 
about one-fifth the time it used to take, thus sav- 
ing hours of valuable crew and train time. Then 
the wheel reports are made up from the films and 


tool in their new occupations. Its expanding use has 
also created many challenging opportunities at 
Kodak, especially in the development of large-scale 
chemical processes and the design of complex pre- 
cision mechanical-electronic equipment. Whether 
you are a recent graduate or a qualified returning 
teletyped ahead. service man, if you are interested in these opportuni- 
Railroading is but one of over a hundred types of __ ties, write to Business & Technical Personnel Dept., 
businesses now saving money, time and space with Eastman Kodak Company, Rochester 4, N.Y. 


Eastman Kodak Company, Rochester 4, N.Y. 





CHARLES SNYDER, R.P.I., (center) adjusting 5250 triple-unit d-c 


mill motor for use in a steel mill. 


Engineers RICHARD RENK, IOWA STATE, (left) and ALLEN FRINK, 
CATHOLIC UNIV., make last-minute check on 1600-hp diesel-electric 
switcher before it is moved to test track, 


THEY’RE ““GOING PLACES’ 
AT GENERAL ELECTRIC 


Like these young men pictured here, hundreds of scien- 
tists, engineers, chemists, physicists and other college 
graduates are “getting ahead” fast at General Electric .... 
and they are working on projects with the assurance that 
their contributions are meaningful and important. 

They are moving up rapidly because at General Electric 
a world of opportunity awaits the college man of today—a 
world limited only by his own ability and interest. The 


variety of General Electric products and the diversity of 


the Company’s operations provide virtually unlimited 
fields of opportunity and corresponding rewards, both 
materially and in terms of personal satisfaction to young 
men who begin a G-E career. 

New developments—in silicones, electronics, semi-con- 
ductors, gas turbines, atomic power, and others spring- 


ing from G-E research and engineering, are creating 


ae 
Test engineers E. K. VON FANGE, U. OF 
NEB., (left) and R. E. LOVE, U. OF TEXAS, 
work on stacker and stapler built by them for 
homework project. 


Physicist ROGER DEWES, BROOKLYN POLY., 
working with scintillation counter in G.E.’s 
Engineering Laboratory. 


exciting new opportunities, and are giving college gradu- 
ates the chance of finding satisfying, rewarding work. 

And by placing prime importance on the development of 
talent and skill, developed through G-E training pro- 
grams and broadened through rotational job programs, 
and by providing incentives for creative minds, General 
Electric is hurrying young men into success in an in- 
dustry that is devoted to serving all men through the 
ever-increasing and ever-widening uses for electricity, 


man’s greatest servant. 


If you are interested in building a career with General Elec- 
tric see your college placement director for the date of the 
next visit of the General Electric representative on your cam- 
pus. Meanwhile, for further information on opportunities with 
General Electric write to College Editor, Dept. 2-123, Gen- 
eral Electric Company, Schenectady 5, New York. 


of tle 


ANTHONY TERZANO, PRATT INSTITUTE, 
checks connections on direct-current rectifier 
which charges 7,500,000-volt impulse genera- 
tor in G.E.’s new High-voltage Laboratory. 


GENERAL @@ ELECTRIC 





